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engineering and' computer science as being excellent (and generally ■ 
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studeAts in computer -55: ience suggested that their enrollment in 
engineering was .contingent, on being in computer science itself; 
almpst 90 percent of the sample of graduating seniors reported ' that 
they were satisfied with their education in engineering and with 
their specific program as well; and only ha^f of the sq^niors * 
eiepressed satisfaction with the faculty advising they received. 
(Author/SW) ' r. 



\ 



\ 



•^*****^^** ********** ****^** ******** 1,1,1, ^1,^1,1, 

* Reproductions supplied by EDRS are, the best that ran be made * 

from the original document. 
********************************** 1,1, *i^i,f. 1,1, 1,1,1,. 



SURVEY OF SPRING 1982 GRADUATING SENIORS 
.IN THE COLLEGE. OF ENGINEERING, 
UNIVERSITY OF CALIFORNIA, BERKELEY 

Gregg E. Thomson 

- , May 1983 



U S, DEPARTMEhfT OF EDUCATION 

EdTca^I^mV''^"'"^"' EDUCATION 
^UCAT>ONAL RESOURCES INFORMATION 
y CENTER (ERIC, 

O^s document has been, reproduced 

-ce,ved from the person or org3n,z.t,on 
' originating n. 

Mmor Changes havo been m.do to improve^ 
^ '■eproductjor^ualitv, 

. • Po'^^^o'v.oworop,n,onVst;ted",n7h,sdo^^^^ 
^ent do not necess^iniy represent oH.cal J«J1E 
POSttJon or poiicv- 



"PERMISSION TO REPRODUCE THIS 
■MATERIAL HAS BEEN GRANTED BY 

TO THE EDUCATIONAL RESOURCES 
INFORMATION CENTER (ERIC)." ' 




> Office of Student Research • Univenity of California • Berkeley 94720 • (415X642-2032 



4- 



SURVEY OF SPRING 1982 GRADUAmC SENIORS 
r IN- THE COLLEGE OF ENGINEERING, ' 
-^klVERSITY OF CALIFORNIA, BERKELEY, 

Gregg Thomson 

, ' , May 1983 ^ " ^ 



> 



Office of Student Research 
University of California 
Berkeley, CA 94720 ^ 
(415) 642-2032 



• ' . . ST3MMARY 

lOt the* spring of 1982 the College of Engineering at the University of ^ 

California discussed with' the' Office of Student Research the possibility of 

learning more^ about their students' undergraduate experience in enginee^ring, 

in particular as- it related x6. issues sucft as'-^an unequal distribution of 

interest in the various engineering progr^m^. With the as^is/ance of the 

Colleg'e, the Office pf Student Research surveyed in April 1982 all^ seniors * 

who. had indicated ^an. intention to graduate -at the end of the spring quarter. 

This -report analyzes' the results of the seniors vl\o"replied (n-18^) . 

An overall response -rate of approxlsiately 60% an<J fairly uniform repre- 

•ijentation across all, major individual^ programs was obtained. Replies were , 

received from 79 student&-^&^ectrical Engineering- and Computer Science (EECS)^ 

^9 In Mechanical' Engine|B^li>g, 25 ,ia Civil Engineering, 12 in Eng^eering Science, 

11 in Industrial Engineering and Operations Research (lEOR) , and 12 in the other 

smaller programs, -fior purpojses of analysis, EECS'wa^ divided into Computer Science 

. ' ' ' ^ N . ■ ... . 

' (31 students) and other piCS (46 students) . . \ 

The data were analyzed" in several ways — for example, by program, year of 
entry* and pattern of expres^sed commitment to engineering (i.e., engineering 
in general versus one's specific program). .Only the program in which students 
were graduating produced consistent and meaningful differences in reported 
experiences and attitudes. Results in this report , therefore, * are- described 
for the entire' sample and then analyzed in terms of program differences where 
'they are observed. * 
- ' Nearly half of our sample entered the College of Engineei<^ing. from high 
school, and another third transferred from community college. Sixty-three 
per-cent report that their fathers have at least a college educat ion, . and more 
than a quarter s^ay their fathers are engineers. Stiideqts report ^a wide range 



■ • -ii- ^ , • 

of anticipated careers had one not entered engineering, with the largest group 

being science and medicine (291). Students in both Engineering Science and 

Industrial 'Engineering and Operations Research (lEOR) , two relatively small 

programs, appear to <?ome from very highly educated families. In the case of 

Engineering Science those' who hav^ remained ^in- the program also are llKely to 

have- come from engineering families and have- chosen engineering over science ' 

or medicine,. lEOR students-, in contrast, are unlikely to come from engineering^ 

families and Likely to have chosen engineering over business administration. 

There is clear evidetyze that students across all programs view the employ- 

Ti^nt prospects for students In EECS ^as being excellent (and generally better than 

J . " 

those in other programs) . For example, 98% of non-EECS students checked as a 

' ^ , , '^ .^ ' ■ . 

distiiictive attribute of EECS its good initial en^iloyment projects. -Perhaps' 

relateci to this, EECS students, and in particular the 'group within Computer 

Science, report a high degree of allegiance to their, program. Insofar as we 

can determine, not a single person in our sample. who entered Computer Science 

either changed programs or would change if starting again , xflere is a conspic- 

vipus attrition frouj the Engineering ^ience program with apparently no offsetting 

.^flow — actual dr desired — to it, but in other programs this is not the case. 
• « 

Two-thirds of the seniors report that their primary activity next year 
will be engineering-related employment. Anothq(r quarter indicat^e that they 
will iinmediately pursue graduate studies in engineering. Two-thirds believe 
they will eventually earn a MS or-M^ng. degree and more than a third antici- 
pate an MBA degree. It is striking that flilly 95% of our sample anticipate 
eventually earning at least one advanced "^degree. 

" Almost half of the seniors recalled deciding on engineering before th^l2th 
grade and a third had specified a particular prdgram before college. Graduating 
seniors in Civil Engineering appear more likely to make earlier choices; those 
in Engineering Science report later choices. Slightly morje— thaHjialf of the 
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graliuatlng seniors Abdicate t!iat they are now "very certain" in their choice 



^fl specialty withi^- engineering as- well as in engineering as a career, iResponse^ 
to an open-ended question identify a range o^ influences affecting the original 
decision to enter engineering. The most prevalent \39%) of fhose influences 
, mentioned either f irst or second was a background or inter^J^in applied math 
or science . ^. . . ^ 

. About a third of the students agreed with the statement "If I couldn't be 
in the program I'm in/ I probably wouldn't be in engineering at all." Differ- ' 



ences by program are dramatic: the degree of agreement ranges from Engineering , 
Science (8%) and Mechanical (18%) to lEOR (50%) and ^Computer Sciehce (73%). Tims, 

nearly three of every four students in Computer Science" ^ggest ^hat their enroll 

Si " ' ' ' """^ ■ \ " — 

ment in engineering Is contingent on being in computer science itself . 

Regardle'ss of program, however, students report looking forward to working 
with corapute/rs in their employment. As would be expected, the opportunities for 

^ technical problem solving is seen as an atj:ractive feature ^o^ the particular pro- 
gram, ^ student has chosen; The exception is IEOR where students are more^ likely 

^Lo stress the importance of working with other people and eventual managerial 
leadership ai^H||sons for choosing one's program. Students in Civil Engineering 
(52%) are more likely than those in other programs to identify their family as 
influential in their decision to choose theijr speci^c prx)gram. 

Family and parental resources' (45%) and earnings and savings (48%), exclud- 
ing the Coop work program, are identified as the maii^ sources of financial sup^ 
port for the junior and^nior years. Forty-three percent of the 'seniors report 
receiving financial aid through the Berkeley financial aid of fic*e Nearly 30% 
of the students will have educational loans of less than $5,000 upon graduation, 
while an additional 14% will have loans of $5,000 or more. / 
As students approach gradua^t ion, ^ they^ report a high degree of satisfaction 

with their undergraduate experience. Miaost 90% of the graduating seniors 
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our .survey report that they are generally satisfied with their .eliucat ion in 
engineering in general and in their specif ic progratn as well . In contrast , - 
only half of the, seniors report satisfaction with the faculty adyising they 
have - received . Stu<}en^ in Civil Engineering* report especially high degi^ees 
* of sat isfactrion;" Engineering" Science students indicate the least* satisfaction. 
Seven of every eight students report good career prospects associated with 
graduation in their program. \ ' ^ 

The .majority of the students rate their instruct'^ors .as good* teachers, 
though lEQR students (36%) are nnich less likely to concur. - Computer Science 
students are much less likely than othe|jrs to rate positively their program's 
equipment and facilities. 

About three-quarters 'of the studeri-ts indicate that they ha^e a clear idea . 

■ > > ■ 

of the kind ..of career that they will have in engineering, but for Computer- 

Science the figure is 100%. Conversely, about half the students indicate that 
they wish they had known about the various programs in engineering before choosing 
the one they did, but only 21% of the Computer Science students feel this way. 
Furthermore, a clear majority of seniors in our stud^ favor the idea of a two- 
year common curriculum b.efore choosing a program. Less than 30% of the Com- 
puter Science students think this would be a good idea. Again, the evidence 
suggests that Computer Science students are ^distinctly set on their particular 
program and career paths . 

When asked to identify the person, office, service, or experience outside 
of formal coursework that has been most helpful, more students (28%) wrote 
^'myself," "no one," or left the question blank than any other type of response. 

lirty-nine percent of the Computer Science students gave such a response. In 
no program was the percentage mentioning faculty, staff or administrative assis- 
tance as high as 20%. . ' 
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J^en asked for sHi^estfCns to iripr^gj^ undergraduate education, 30% mentioned, 
course-related i8fiFues^(e.1^,\^^^ In each program except Civil 

8tu4»t8 identified th(B need f or imprpvetneht in 



(12%) , from 26rtb^9i' 

their ,in^ructor\, ai^t^^ of teaching skills and actegsibility . 



In summa: 




liuggest generally high levels' of satis- 

0 ^ ■■ > 



^faction with the un^ergpstdufft^Sfi^eti^^ in engineering. There is, however, 

.: ri:>. . . , ' 

Ja^rly consistent evidence dffdi^in^. colltsgrast s among certain programs, "in 
particular. Computer ^c^nce', E9gine'^$^^g^^Science , ' JEOR and Civil 'Engineering 
each has its own characteristic p^j^em o^ responses. 

Implications of these results are discussed, especially in light of the 

* rr 

limitations of the research design, . i.e ., ^ retrospective reports of graduating 
seniors, and the College's desire to consider the implementation of curriculum 
changes. Some.^of the opportunities for further analysis afforded by these data 
are also highlighted. 
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. . • INTRODUCTiON ' ' * ^ 

.This report provides the bksic r^iesults^^of a survey offspring 1982 
^ graduating senioi:s} In the College' of Efigineering at' the University of * 
Cal^ornia,' Berkeley .' The purpQse of the survey was to 6l^clt the . opinions 
^and reported experience of the graduating seniors on a number of Issues of ^ 
concern "to the admlnlstration-of the College pf Engineering/ Of centralis 
toncem over the past few y^ars has been the unequal distribution of Interest 
^ in the various academic programs within the College. * Specif ically. Electrical 
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^ Engineering and Computer Science CEECS) is in very great demand. ^Despite 
higher admissions standards than the other programs, EECS must pt ill turn 
away ntuncrous students. In contrast, for example. Civil Engineering, which' 
the Callege conslders^to have a strong faculty and. solid ptogram of study, 
is under subscribed. ' < ^» ;- 

^To xinder stand both the reasons underlying thfe-* unequal distribution 
of student interest and the possibilities of ^difying it, the College 

^wished to assess the nature of commitment to a specific program of study 

manifested by the graduating seniors. Questions addressing the timing, 

. ■ • • . *^ . < 

certainty, and personal factors affecting the choice of program as well 

as engineering in general were of interest, therefore, ^s were perceptions 

hf career prospects associated with each of the major programs. ^ 

There has ^en some discussion within the College of Engineering about the 

desirability of instituting a common curriculum for the first two yq^x4 of study, 

thereby increasing student exposure to a wider ran^e of program possibilities. 

The feasH^ility of this innovation Was addressed directly by eliciting sthdent 

opinion concerning it and related curriculum chaiiges. Indirect measures of the 

pqssibility of relatively ea^y. re-distributton of students among programs were 

obtained by examining, for 'example, reported satisfaction within one's program 

and the degree of stability qf program preference over time. 



EKLC 



The, specific jfioncern about the distribution of students among prp- 
grams afforded an opportunity to assess in laore general' terms the under- 
graduat;e experience In engineering. Therefore, the questionnaire also 
reflected a "taking stock'* of one's under graduate ^edttcat ion T This 
"Entailed, for example, providing an evaluation of faculty advising, an • 
area with which the College is concerned. " ' 

The College of Engineering solicited the assistance of the Office 
of Sjtudent Research to conduct the survey. The College providefd funds 
to support the hiring of a part-time graduate research assistant to carry 
out the "nuts and bolts" of the questionnaire distribution and the pre* 
paration of the data for analysis^ These tasks were performed admirably y 
by Mary Ann Rettig-Ziv:chi, a^^gradqate student in the School Education. 
The questionnaire' itself was designed by the Office of Student Research 
and Ms. Rettig-Zucchi in consultation with the College of Engineering. 

Special tljianks are extended 'tio Associate 'Dean Arthur Bergen, Dean 
Karl Pister ^and Ms^ lola JameS. Their generous support and assistance 
at each s^ge bf the project, made the completion of the survey possible* 

Tfeis report contains four sections. First, the methodology of the 
survey and cautions assoel^ed therewith are discilssed« Second, perceptions 
oS^^the various programs and* stab ilit^jf of cj^bice of program are examined. 
These results were first presented orally to the« Dean and Alssociate Dean 

by the Off ice. of Student , Research in Jime 1982. No further ^analysis of 

.. ^ ^ ' ' . . * " " ^ " ' / - 

these aspects of.' the -survey has been undertaken at this time, and the 

results are merely reviewed as a good introduction to the third section 

of the report which provides a more detailed analysis of the general 

undergraduate Experience in engineering as repprted by graduating seniors. 



The result^ will suggest that, for many aspe'cts of the' undergraduate 

experience in engineering, there are significant differences among student^. 

■ ' ' ■ ' ' 5" ' ' ' ' . - ■' 

Pur t her more,-^. these differences appear to he directly associated with the 

program one has gote through, rather than, for exaxi5>le, ^w , early one entered 

.the College of Engineering. The implications of these jpsults for possible 

.curriculum revision are discussed in a final section. - ' 

- METHODS 'and LIMITATIONS , ^ 

preview of the releva^ literature conducted by Ms. i^ttig-Zucchi 

yielded several studies that examined factors associated with entry^ into 

engineering and attrition , from it (Smoth 1960, Elton & Rose 1967, Taylor & 

Hanson 1970, Athanasion 1971, Brainard 1974, Elkins & Luetkemeyer 1^974, 

Morgan 1974). Additional studies in recent years have ^dressed issues 

associated with the experience of women and ethnic minorities in engineering 

(Amazigo 1^73, Becker & Mowsesian 1'976^ Ott 1976, Durahholz 1977). However, 

M3. Ret^ig-^Zucchi was unable to. locate any published resT^rch that investi- 

(^gated- specif ic programs with In engineering. The t'^e of survey undertaken 

here is apparently unusual, if not the first of its kind. Given'the absence 

of previously published work, an original eight-page questionnaire was 

developed. It is included here as Appendix A. 

i. , 

Ordinarily, one wDUld< like to draw on the knowledge of individuals of , 
the group be ing- surveyed in constructing a new research instrument. (This 
might be accomplished by soliciting 'input in the drafting of the question- 
naire or by p,ilot testing it on a small scale once drafted.) However, the 
College of Engineering realized that it would be most practical were the 
quest'^onnaire distributed at the beginning of the Spring Quarter when each 
senior filed his or her study list with the College. To meet this deadline 
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the '-questionnaire was constructed during the Wintei; ^Quarter final ^Jexamina- 
tions ^ind subsequent .^quarter break. This inflexible schedule precluded 
direct stude^ input. Ms. R^ttig-Zucchi was able, however, ,to interview 
several. Engineering faculty niemb4Mta,^coimnended'by the Associate Dean of 
the College. Their ideas and suggestions were used in formulating, the 
questionnaire. . . * 

The following procedures were followed for the distribution and 
collection of the. questionnaires. Each Biglneerlng student filed a Spring''^ 
Quarter study list during* the week of April 12 (with the exce()tion of a few 
students who filed late). In turn, the curriculum assistant handed a packet 
of survey materials to each student who filed a required statement of inten- 
tion to graduate. In addition to the questionnaire there was a cover letter 
from the Dean of the College of ' Engineer iixg and a return envelope addressed ' 
to the College of Engineering. There was also a prominently marked retuyrn 
box In the undergraduate office of the College. 

Questionnaires were available to those who filed late as well as to 
those who misplaced the first copy. On April 23 a postcard from the Dean 
urging return of the completed questionnaire was sent to each student ident'i- ^ 
fled by the undergraduate office as a graduating senior. Response rate was 
monitored by program during the month following distribution of the ques- 
tionnaire. A relatively low response rate from Civil Engineering students 
was iioted, so a second postcard, this time from the Associate Dean, was dire^ited 
tojCivil Engineering students on May 11. 

• Theoretically, therefore, each graduating senior was personally handed 
a questionnaire and received as well an individual postcard reminder (or. in 
the case- of Civil Engineering, two postcard reminders) to return the questionnaire 
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These 'procedur|4s appeared to w6rk fairly succesf fully, producing an ^ 
overall response rar^lj># perhaps (wfST. Several ambiguities make It Impos- 

to calculate the response rate^ with exact precision. Of the 295 
questionnaires actually taken by students^/ 18)6( were returned, a completiqn 
rate of . 64X^ However, individual names were not recorded or checked off 
as questionnaires were handed but. So we do not know how many students 
took more than one questionnaire — -a factor that would lead us to under- ' 
estimate the true response rate- — or how man^ simply, returned the questionnaire 
uncompleted to the stack — a factor that would lead us^ to overestimate the true 
response rate. A couple of weeks into the Spring Quarter 324 students were > 
identified as graduating seniors (though on ^April 23 onl^ 313 were identi- 
fied and sent the reminder postcard) . Using this as a' base gives an esti- 
mated response rate of 58%. On the other hand, by the end of the Spring 
Quarter the apparent number of • graduating seniors had risen to 346, giving 
a response rate of 54%. ■ ' ^ ^ ' 

Response rate 1)y program is presented in Table 1. Using the more 
conservative 346' figure one can see that, .with the exception of the small 
naval architecture program, response rates were fairly uniform, ranging 
from 50% (Civil Engineering) to 71% (Engineering^cience) . 

We believe this is rather successful response" rate for a study of 

» 

this type. The curriculum assistant is quite busy with required pro- 
cedures during study list filing and in quite a few instances apparently 
did not rememher to:,hand a graduating senior the questionnaire. Moreover, 
the questionnaire is relatively long and involved and, typically, seniors 
may be less likely than, say, freshmen' or sophomores to complete impersonal 
requests of this sort. GiVen the relatively conscientious way in which the 



questionnaires appeared to have been completed, the response rat^ (approxi- 
,;jnately ^i5-602) and the number of'^ cotnpleted questionnaires (188) permit us to 
, proceed with an analysis of the results.^ , 



TABLE l'. RESPONSE RATE BY PROGRAM 



. Program 



1982* 
Number 


Number of 
Surveys Retume.d 


Responsesi 
Rate 


52 


.26 • ' ' 


50.0% . 


138 


79 


/ .57*2% 


17 . 


• 12 


70.6% 


' 21 


- 11 


52.4% 


V 3 


• ' 2 


66.7%' 


6 _ 


■ , 2 

a 


33.-3% 


85 


'45 


• 51^% 


2 


' ^ I 


- 50.0% 


. 3 ■ ' 


1- 


33.3% ■' 


5 


.2 


40.0% 


(14) 


(7) . 


(50-.0%) 


4' . 


2 


50.0% 


8 


4< 


50.0% 


• 1 


0 


0 


1 


*1 


100.0% 


346 


188 


V 54.3% 



Civil 

Electrical Engineering and 
Computer Science (EECS) 

Engineering Science 
Industrial Engineering and 
Operations Research (lEOR) 
Manufacturing 

Materials Science 

Mechanical 

Mineral 

Nav^ Architecture ^ 
Nucl^r 
Double Majors 

'eecs/mse 

ME/MSE 

MSE/Chem : 
NE/Chem 



TOTAL 



♦Figures obtained from "Preliminary list of Spring '82 graduates," CoJle-ge of 
^^Engineering. , . 



Nonetheless, thete are a number of cautions to be aware of in inter- 
preting the results of a study of this tyT>e. Generally speaking we will find 

^, that the 188 graduating seniors express relatively high degrees of satisfaction 

■ e 

with tha College of , Engineering and their programs in particular'. To more fully 

I- ' . ' . - 

understand the undergraduate experience in Engineering, however, one would 

like tp be able to follow a group of students through each step of the process. 

^ Asking only graduating seniors to reconstruct and summarize their experiences 



Introduces several possible sources of bias. Three in particular- might 
be' mentioned: (1) differential attrition (students who 1 eavo K«>f^T^» 
becoming graduattag' senior^ may differ from tho-se ^who do riot, e.g., in 
degree of satisfaction with the College); (2) biased recall (students . may 
remeirfjer or interpret ear&er experiences Inaccurately, e.g., perhaps 
rationalizing prior decisions or behaviors); and (3)- cohort obsolescence , 
(what is true for graduating seniors' past experiences may not be ktrue for, 
e.g.,. current freshmen). Another more general source of bi^s is diffgrential 
response rate (sWents whg respond to a surVe.y,may differ from those who do 
not— the latter, e.g., may be less"* satis^ed or more alienated) 

Therefore, despite an adequate response -rate and good Quality of data, 
one should exercise caution in interpreting the results, especially in 
estimating the degree of favorable results apparent in the survey. MoreqieV ' 
some programs are quite small, e.g.',^ Engineering Scierice and Industrial 
Engineering and Operation Research (lEOI\f, and large percentage differences 
represent a very small number of actual individuals"; ■ In these instances 
especian^Tit is important to keep in mind that apparent large differences 
among /rograms may reflect only the experiences of the particular group gf 
seniors who responded to the questionnaire. 
B. Strategies for Data Analysis 

'The obvious concern of the .College of Engineering was to better under- 
stand the undergraduate experience AT±ih reference to the various programs. 
Therefore, the first analytical approach to the data was the most straight- 
forward: results were analyzed according to the program in which students 
indicated they were graduating. This gives us a direct way to assess the 
similarities as well as differences of experience across prograin. Do, for 
example, EECS students express attitudes about their Engineering education 
that are strikingly different from' those reported by students in Civil or 



J 



Mechanical? What do patterns of dif tet'ences suggest for. possible dire|tftions 
that undergraduate Engineering might take? 

We also thought it important to examine both when students entered*^ 
Engineering kt Berkeley (for example, freshman versus junior entry) and 
when a definite decision about a specific program was made. Both, it is 
reajsonable- to assuiac, might affect significantly the evaluation of one's 
edui^Tlonal. exf)erience. If it' can be shown that there are large and , 

meaningful differences between, for example, early and late entrants, under- 

^ \ . * • ' * ■ 

graduate, policies fehould be modified or targeted with these differences in 

n . .-.■>. 

mind. Analysis of results on this basis showed surprisingly little differ- 
'^enceS between both early and late entrants (e.g., freshman versus junior) 
into the College of Engineering and early and late decisions about a particular 

program. Therefore, in this repojjis x^sults will not be discussed in these 

* * 

terms. ^ ^> . 

the lack of apparent differences in atAtudes and reported experiences 
associated with differences, in entry into Engineering may strike one.^as' sur- 
prising. Table Bl in Appendix B illustrates this absence of variatioiu 
according to entry for a series of thirty-one questions. One may wMj^ to 
examine these re^sults and compare them with the differences of far greater 
magnitude evident in the program by program results. 

The third approach examined the relative expression of commitment; to 
engineering and to one's specific program as a basis for understanding the 
undergraduate experience in the College of Engineering. This was accompiished 
by defining four different commitment ^^4tterns based on the degree of agree- 
ment to the statements "I can easily Imagijie myself in a career other than 
engineering" and ''If I couldn^t be in the program I'm in, I probably wouldn't 
be in engineering at all" and indication of alternative career choice. This 
approach permitted an assessinent of the extent to which one's basic brientatiori 



y ■ 

■/■' 

to engineering as a ^career might be kssociated with differences in the under- 
graduate experience. That is» do students ^lo express a commitment to engineer 
ing in general and students who report -that their involvement irith engineering 
is contingent upop being in a specific program share*' or fail tb share common 
experiences and evaluations of their undergraduate life? Do students'. who ^ 
report^ that they >^uld have likely pursued a career in scientific research if 
*they had not entered engineering differ from those whose alternative career 
was law or business administration? , ' 

Again the results care not impressive on this basis. While some differ- 

• ^ 

enc^s in reported attitudes and experiences do exist by patteri^ of commitment, 
they\are not as dramati-^ as differences according to program and usually over- 
lap witih them. Therefore, for the purposes of this report only the first 
approach to the results, i.e., differences according to program in which one 
is graduating , will be followed. Relationships among the three approaches 
are explored in Appendix B, however. , 

PROGRAM ATTRIBUTES AND REPORTED STABILITY OF PRbGRAM CHOICE 
Student perceptions of characteifistic requirements and employment attribute 
associated with each. of the various programs were of obvious interest. A format 
that asked students to indicate their impressions of distinct^e charact^eristics 
of each program was developed (Question 17, page 4 of the questionnaire). In. 
Table 2 the percent of students graduating in a giv^n program is copipared with 
the percent of those students outside the program who assign th|t attribute. 
This analysis was fompleted for Civil, EECS, ^Engineering Science, and Mechanical 

Several interesting patterns of student perceptions are evident. Most 
striking is the confirmation of the highly favorable view of the employment 
prospects f(»r students in E ECS that generally has been reported to exist at 
this time. In both the overall results (Appendix A) and the comparisons by 
those in and not in a particular program presented here (Table 2), the 



TABLE 2 



PERCENTAGE OF GRADllATING SENIORS CHO(iS.lNG PARTICUlJyi ACADEMC REQUIREMENTS' AND EMPLOYflENT . . 
■ ' /- AmiBUTES AS DISXINIJTTVE' FOR^ SELECTED A^S OF ENGINEERING: - ' " 
. . '„ • RATINGS n THOSE., GRADUATING IN A GIVEN AREA'coM^ARED WI^H THOSE NOT GRADD,4TING IN THAT AREA^ 

'Requirement or- ■, , ' •' ' ' \ ^ 

Character ist!^'' ' ' Note: Diteces Greater Than 22Z Underlined- , 







Program T/v 


■ Civil 


EECS 


' Eng. S 


clence" ^ 


Mecha 


nlcal . ' 


Rated By W 


Selves 


Others 


Selves 


Otjiers 


' Selves : 


Others 


Selves 


Others 


Number Rating"^ 


25 * 




.79 


9^^ 


12 


1^9* 




^ ■ 122* 


Mat 


h Skills 


■ 68Z • m 


m ' 6« 


, 92Z 66Z 


; ,90z - in ■ 


'writing Skills 


m 5U. 


< 


— ■ 


dki ' m • 


Mechanical AbUltiea 


56Z, 5W: ' 


\25Z ' 191 

V 




m 85Z : 


Originality 


" 56X m 


ill , 52Z ■ 

-L, ■ — — 


m m 


. 6« 52Z " 



Good initial employ- 
ment prospects 


m m 




-257 ' 137 ' 

ft , 


■,677. 637. 


Good long7tenn employ- 
ment prospects 


80Z 517. 


817. 787 


507 197 


787 ' 667 ■ 


High initial salaries 


8Z 1^7. 


m 937.. 


177 ' 127 


427 417 


» ■ ■ 

Computer applications 


M Ml 


967 , 957 ; 


757 457 


"^47 577 


Rapid c"areer advance- 
ment 


■ . ' n \ ■ 

361 '• ,97, 


687. 527 . 


257 ' 107 ' ■ 


277 .237 


Good long-term, ' ^ 
advancement 


801! 39Z 


667, ' 497 


337 >87 , 


677 , 437 "" 


Variety of work 


967 . 447 


727, ■ . 407 


837 387 


847 . 517 ' 


prestiga 

V 


. Wi ' m 


. 707 527 ■ .. 


337 177 


537 • 357 

4 — — — ^ 



^''(^••'''.nts'who rated only their own program or provided unusable data not included. Accordingly percentages based on only 
ERIC ints who actually rated program. Total number excluded ranged from 14-22. 



pelpceptipn^ of other programs. * ' % 



However, one might. nS'te . also those areas where the perceptions or 



students graduating in a particular program differ markedly from thos^'-of 
students outside the program. This is most evident for Civil Enginee^q^ and 
.Engineering Science; Though employment prospects in these fields, may not be 
viewed as extraordinary as those in EECS, the less sanguine views of ^students 
outside'the fields may suggest some room for more informed views. Note in 
particular ^the discrepancies ao^ras aJX^our progr^ams in perceptions of 
variety of work (and for compuWct^pl icat ion s in. Civil and Engineering: 
Science), though one might caution that ratings of variety may be highly 
subjective*, Specifically, perceived variety for one interested in- a particular 
field of engineering might appear quite uniform, if not monotonous, foK some- 
one-^thdut the ^me interest. Nonetheless, these results do provide interest- 



ing studerft perceptions of the vario^us programs, and discrepancies between the 

/ 

views of particular programs held by students within a patticular program and 



those of students outside the* may be instrtictive , 
Stability of Program Choice 

Of equally central interest for assessing the likelihood of^any modifica- " 
tions in the distribution of students among programs is the general degree' of 
stability of program choice currently demonstrated. To assess this, students " 
were asked to indicate their choice of program at four points in time: desired 
•program ^*en initially coming to the College of Engineering, program Etually 
entered, program graduating In, and, finally," a hypothetical .choice of program 
now assuming one was starting again Jtid wduld be admitted to, one's program of 



choice (Question 11, page 3). Remits of this analysis are presented in Table 3. 

\ ^ ■ ' 

As can be seen, EECS commands a favorable and highly stable appeal. More 



TABLE' 3 
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GRADUATING ENGINEERING SENIORS' FROGRaImS 
.(1) ORIGINALLY WANTED WHEN. BEGINNING ENGINEERING AT BERKELEY^; 

(2) ACTUALLYA ENTERED, (3) NOW GRADUATING ^ IN, AND ' • 

; . (4) CHCflCE IF STARING AGAIN 

A, Program Wanted When Beginning 'UQE ^pginaering Contrasted. With Program 
Actually Entered . , 



t 

■ * \ 




Originally 
Wanted 


Entered 


Net 


-* 

Wanted, 
Not Entered 


Entered, 
Not Wanted 


Civil 




19 ■ 


^ 20 ^ 


+1 


3 


• (162); 


4 


(20%) ■ 


EECS 




82 


73 ^ 


-9 


12 


(15%) 


3 " 


(4%). • 


Eng, Science 




14 


16 ' 


+2 


1 


(7%) . 


^ 3 


(7%) _ •• 


Mechanical 




' " . 44 ; ; 


42 


-2 


6 


(141) 


4 


(9%) - 


B. Program Entered \^en 
^ /Actually Graduating 


Beginning UCB Engineering 
In 


Contrasted. With Program 








. Entered 


Graduating 1^ 


Net 


A- • 

Entered, 
Not G-iraduating 


Graduating,*,. 
' v^Didn' t' Enter 


Civil 




, • 22 


24 


+2 


1 


(« ) 


3 


(12%) 


EECS • 




74 


I' 78 ^ 


+4 


1 


(1%) 


5 


- (6%) , 


Ehc. Science 
Mechanical * 




17 . 


12 


-5 


5 


C29?)- 


0 


(0%) 








+1 


" ' 2 


. (4Z) 


3 


(7%) 


C. -Program Graduating /in Contrasted With 


Program 


Chosen If Starting Agaiti 




\ 

9 




f 

-Graduating 


Choose Now 


Net 


Graduating, 
-Would Not Choose 


Would Choose , 

Not Graduatiag 

— '• 


Civil- 




23 


21 


-2 


'4 


(17%) 


2 


■ (9%) 


EECS . 




76 


* ^5 . 


::/ 


2 


(3%) 


11 


(13%) 


Eng, Science 




10 


7 




4 


'(40%) 


1 


(14%) 


Mechanical- 




41 


35. 


-6 


9 


(22%) V 


3 


(9%; 



D, Program Wanted When Beginning UCB Engineei^ing Contrasted With Frogr>ai!t-4;^hosen 
V If Starting Again ^ 





Originally 
-.Wanted 


Would • 
Choose Nov 


Net 


Wanted, Would 
Not Choose Now 


Choose Now,_ Di^ 
Not 'want Orig. 


Civil 


' 19 


- 21 


+2 


• 5 (26%) 


7 (33%) 


EECS 




83 


+3 


9 . (11%), - 


12 (1^%) 


Eng. Science 


13 




-6 


S . (61%) 


- 2 X^-^) . 


Mechanical 

L% _ 


42 


" 2o 




15 • (36%) - 
1 ^ ^ 


S (23%) 



ERIC 



• • 13 . 

; , . . ■ ■ - . . - . ^ : ' •• ^^ 

«^ • ' / " ' ^ \ ■ ' . 

stcudent is not graduating, and of those graduating^, only two students .would 
not. choose EECS .if -starting over.' Civil and Mechanical sl^w somewhat le^s 
stability." with appxpximately one student in- five .indiqating that he or she 
"d not choose the same program again." In contrast. Engineering- Science 



appears to demonstrate significantly more attrition both real and hypotheti- 

<tf ■ ^ 

. cal. As a sutmnary indicator, more than half of the students who ir^dicated 

an original preference for Engineering Science would not choose the program 

again. For Civil', lEOR (dat^ not shown in the t^ble) and Mecl^nical the 

figures ^re 26%, 33% and 36%, respectively, ^ ' 

Only 11% of those with an original preference for EECS*^t?puld not choose 
. it again, an impressive figure 'consider irig that it includes several students 
swh'D actually entered other programs. (This particular point will be explored 
further neat the conclusion of the report.) 

The stabilitj^ of prc^am choice li^ examined with the data presented in 
slightly different fashion in TabXe^ Here EECS students are divided into 
two .categories: Computer Science knd Other EECS. As subsequent analysis 
will suggest, this is an important, distinction in understanding variation 
in the undergraduate experience in En^i4aeering. TIere the significance of -the 
distinction is merely adumbrated becausfe Computer Science and Other EECS are' 
both very stable categories. Note, however, that not a single person in our 
sample who entered Computer Science switched out- or, insofar as we can deter- 
mine; would ^^witch otit if starting again. This striking degree of program/ 
allegiance or stability will>e analyzed further/ After Computer Science, 
the order of^ program .stability would .appear to be: Other EECS, Civile 
Mechanical, l£OR a^nd^ Engineering Science.^ Again, the data as displa^ in* 
Table 4 .demonstrate the" conspicuous, attrition fram the Engineering Science 
program vith apparently nq offsetting flow to it. 
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TABLE 4. .STABlLm OF CHOICE OP PROGRAM WITHIN ENGINEERING 



— — — — — 












— . 1 — 


MEASURE 
OF 

STABILITY 


Civil 
(22,25) 


Coop. 
.. Sci. 

(31.31) 


Other 

EECS' • 

(44.48) 


. Eng.- 
Sci. 

Ci7.12) 


lEOR 
(12,11) 


Mech. 
(44.49) 


Original Entrants 
Who Switched 'Out 


5% 


' oz 


2Z 


^ 29Z 


25% 


A% 


Current Graduates 
Who Switched In 


12 Z 




• . w ■ 


Ox 


18% 


> 


Original Entrants 
Who Would Not 
Choose Program Again 


14Z 


OZ^ 


4Z^ 


65% 


33% 

y 


21%*- 

\ ■ 


.Current Graduates 
Who Would Not 
-Choose Frb'gram Again 


12Z 






40% 


9% 


25% 







Note: n's in parentheses (original entrants followed by current graduates). 

■. ' ' , ■ 

^Percent that would -^oose neither Coxoputef Science nor Other EECS (further 
distinction not available). 

" y ■ ^. . , - ; 

STUDENT BASsKGROUND 'AflD CAREER ORIENTATION 
The general background . and career orientation of students by program 
is explored in Tables *5-10.. This information may be of interest for at least 
two reasons. First, it helps establish a general overall, picture of the educa- 
tional and occupational orientation of undergraduate students in engineering. 
Second, observed differences among, students in the various p^rograms may heip 
us assess the distinctive^ appeal of certain programs or in fact explain 
apparent program differences or other items that are more directly a result 
of background differences. . 

/ ' ' ' , r ^ - ^ ^ / 

Table 5 examines by program a student's school prior to entering Berkeley 

engineering. . Were students in one program, for example, overwhelmingly from 



TABIX 5. PREVIOUS SCHOOL OR COLLEGE BY PROGRAM 



.15 



PREVIOUS ' , 
SCHOOL ^ 


1 T — 

Civil 
(25) 


Comp . 
Sci. 

(31) 


Other 
EECS 
• (47) 


Eng.' 
Sci.- 
tl21 


lEOR 
" (11) 


Mech. 
(49) • 


Tot4l 
(186) 


1 — 

High S;>hool 


483: 


42% 


453: 


42% 


73% 


45% 


46% 


UC Berkeley 


4 


7 


6 


3i3 


18 


6 


8 


Comniunity College ■> 


«■ 32 ' ' 


42 • 


36 


17 . 


0 


. 39 


34 


Other , 




. 10 


13 


8 


9 


10* 


12 - 







Note: .n's in parentheses. 



TABLE 6 . SELECTED MEASURES OF PARENT BACKGROUND^ BY PROGRAM 



/ 




'•J 






\ 

\ 






3IARENTAL , 
BACKGROUND 


Civil 
(25) 


Comp . 

Sci. 

(31) 


Other 
EECS' 
(47) 


. Eng. f 
Sci. 
■ (12) 


lEOR 
(11) 


Mech. 
(49) 


Total 
(186) 


Father has College 
Degree 


46% 


65% 


48% ^ 


92% - 


90% 


63% 


63% 


Mother Went 
to College 


'36% 


61% , 


51% 


92% 

-\ ■ 


V' 

80% • . 


57% . 


55% 


Father is an 
Engineer 


28% 


26% 


28% . 


58% 


18% 


20% 


27% 









,Note: n^s in parentheses. 
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high school and those in another transfers from communitp^ college, '•then 
apparent program differences in, for example, reported satisfaction with 
advising, mi^t actually reflect differences in entry status. ~No^e, however; 
that relationships b'etween previous school and program are limited to the sm^ll 
and rather atypical Engineering Science and lEOR programs. In the former case, 
students are more likely than the average to have transferred fro.m elsewhere 
at Berkeley and in the latter to have come directly from high school. In all 
the larger programs students frotH" high, school approximate the overall ^ave^age 
of'46% and those from cotmnuni^ college approximate the 34%- average^^^^^Jrhe^ 
cation here is that any vast observed differences between students in the 
Vii^ious programs are not a function of different points of entry to the College 
of Engineering. Moreover, it is worth pointing out tha4: this type of informa- 
t ion on previous school is available from university records and need not be 
taken from respondents to a questionnaire. 

Similarly Engineering Science and lEOR" ^tudents report parentll back- 

• ' ■ p ■ ■ 

gi:ounds that distinguish them from students in larger programs ^ (Table 6). Both 

programs have a high ^percentage of highly educated parents. The two differ, 
though, in that mpre than half of Engineering Science students r'eport that' 
their fathers are engineer's but only 18% of lEOR do, the lowest figure of any 
program. Among the other programs, students in Civil Engineering appear to be 
le*ss likely than average to report having highly educated parents. (The extent 
to which differences in parental education are related to, or reflect, differ- 
ences in ethnicity and f,oreign or native-born status among the programs has not 
been examined^ at this point*.) .^^^^^^ 

Variations by program in theSnrobable choice of a career had one not 
entered engineering (Table 7) are most pronounced for the. small number of 
students in Engineering Science and lEOR. A majority of the former believe the 
\jould have pursued a career in science or medicine, while a majority of the 



TABLE 7. PROBABLE CAREER HAD ONE NOT ENTERED ENGINEERING BY PROGRAM* 







CAiaEk GROUP 


Civil 
(25) 


ComD * 

Sci. 

(31) 


Other 
tECS 
(47) 


Sci.^ " 
(12) 


(11) 


necn • 
(49) 


iotal 
(186) 


Science or 
Medicine ' 


242 


23% 


21% 


64% 


0% 


39% 


29% 


Business Adminis- 
tration 


20 


13 


' 16 


9 


55 


14 


18 


Computer Industry 


8 


26 


22 


9 


9 


2 


13 


Law or Architecture - 


32 


• 10 


7 


0 0 


18 


12 . 


12 


Skilled Trade 


4 


7 


7 


0 


0 


18 


8 


All OtJ^rs 


12 


23 


26 


18 


18 


14, 


20 


»T_^. K . . * ' • ' 





Note: n's in parentheses. 

♦Question 8: "If you had not gone into engineering, what career (occupation) 
would you probably have chosen?" See appendix for full wording of choices. 



latter indicated a choice of business administration. The diversity of alterna- 
tive career choices indicated by students in t,he larger programs is striking. 
Students in Computer Science , for example, are distributed across several 
categories with only 26% choosing an alternative career in computers. It 
might be noted, however, that 40% of Mechanical Engineering students reported 
that they would have gone into science or medicine, and nearly a third of those, 
in Civil suggested law or architecture. 

Table 8 reports student ipdicationsr<ff expected primary activity for 
next year. As can be seen, about two-thirds of the students expect to pursue 
employment in engineering and one-fourth plan, to enter graduate studies in 
engineering. Computer Science are most likely to plan direct engineering 
employment and Engineering Science and lEOR somewhat less likely. . 

Student indication of preferred eventual work in engineering (Table 9) 
also suggests the distinctiveness of the students in the small Engineering 
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TABLE 8 . EXPECTED PRIMARY ACTIVITY FOR NEXT YEAR BY PROGRAM 



EXPECTED . 




Comp . 


■ 

Other 


Eng . 


- 

lEOR ' 


Mech. 


Other 


Total 


ACTIVITY 


Civil 


Sci. 


EECS ° 


Sci. , 


< 










(25) 


(31) 


(47) 


(12) 


(11) 


(49) 


(12) 


(187)- 


Engineering 


56:o 


82.2 ' 


63.8 


45.9 


>54.5 


75.5 


83.3 


68.4 


Employment 


















Engineer ing 


34.0 


17.7 


27.6 


33.3' 


18.2 


20.4 


■ 1^-7 • 


24.1 


Graduate Study 


















(Total- 




(100.0) 


(91.5) 


(79.2) 


•(72.7)- 


(95.9) 


(10({.P) 


(9? .5) 


Engineering) 
















Other 


0.0 


0.0 


6.4 


0.0 


0.0 


2.0 


0.0^ 


2.1° 


Employment 


















Other Graduate 


8.0 


0.0 


0.0 


16.7 


"9.1 


• 0.6 


0.0 


2.7 


Studies 


















MBA 


2.0 


0.0 


0.0 


4.2 


18.2 


2.0 


0.0 


2.1 


Other 


0.0 


, 0.0 


2.1 


0.0 


0.0 


;0.0 


0.0 ■ 


0.5 



Note: n's in parentheses. 

Six students checi^ed two possibilities each" (engineering employment and either 
engineering graduate school or MBA in each case) . Percentages associated with 
these choices were divided equally between the two choices. 
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TABLE 9. PREFERRED TYPE OF EVENTUAL WORK IN ENGINEERING BY PROGRAM 



PREFERRED WORK 


Civil . 
(25) 


Comp . 
Sci. 

(3i) 


Other 
EECS 
(48) , 


Eng. 
Sci. 

(12) 


lEOR 
(11), 


Mech, 

(48) 


Other 
(12) • 


Tot'&l 
f 187") 


Research & Development 


8% 


36% 


30% 


67% 


0% . 


27% 


17% 


^% , 


Design . 




26 


32 


0 


0 


23 


•17 


23 


Management 


52 


13 - 


J"L1 


a 


18 


,21 


25 


21 


Corporate Management 


0 


~ 16-^ 


6 


8 


46 


13 


8 


11 


1 . 

All Others 




; 10 


15 


25 


3^ 


17 


"33 


18 ■ 









Note: n's in- parentheses. / ^ 



Includes, for total, Other-Specify (11%), Teaching (4%), Production Engineering (2%) , 
and Sales or ^Technical Marketing (1%). / 



TABLE 10. GRADUATE DEGREES ANTICIPATED AT BERKELEY OR ELSEWHeJiE BY PROGRAM 
(% FOR EACH DEGREE) ' 



DEGREE 


Civil 
(25) ' 


Comp . 

Sci. 

(31) 


Other 
EECS 

(48)^ 


Eng. 
Sci. 

(1?) 


lEOR 
(11) 


Mech. 

(49) 


Other 
(12) 


Total 
(188) 


MS or M. Eng. 


64% 


68% 


•75% 




27% 


'64%' 


67% 


67% 


Ph.D. or D. Eng. 


4% 


29% 


19% , 


58% 


0% ' 


' 4%" 


8% 


18% 


MBA 


24% 


58% 


27% 


17% / 


64% 


^ 33% 


^ 42% 


36% 


At Least 1 
Advanced Degree 


92% 


94% 


98% 


100% 


91% 


94% 


100% 


95% 









Note: n's in parentheses. 



Science (two-thirds prefer research and development) and lEOR (nearly half 
prefer corporate management). More than half of .the students iti Civil 
Engirffeeritig express a^preference for Engineering Man^^gement . 

* Finally', in T-^ble 10 students' predictions of advanced degrees likely 
to be earned are summarized.^ It is rstriking that fj^lly 95% of the graduating 
seniors i^ our study anticipate earning at least one advanced degree. Students 
across all program^ aspire most often to a MS or M.Eng., except lEOR students^^ 
where the MBA. is seen as more likely. This is, of course, consistent with 

the^areer orientation of^lEOR students that is evident in the^revious 

■.. . . / 

tables (as is the perceived likelihood of the doctoral ) degree for Jlngineeriilg 



Science students), .Nearly as high a proportion of Computer Science students • 
also anticipate^ MBA degree at some point. ' o - 

CHOOSlW^AND FINANCING ONE'S PROGRAM IN ENGINEERING 

Tables 11, 12, 13 and 14 examine different aspects 'of the choice of a 
career in engineering and of one's specific program; Tables 15 » ^'^ present 

•student information about the financing of their undergraduate education. * ^ 

Table 11 presents only selected findings for the timing and certainty 

of choice of engineering and program. Question. 1 and Question 2 (page 1 

of the questionnaire in Appendix A) provide the full distribution of the 

responses for the overall sample. Nearly half of the seniors report having 

chosfn engineering as a career 'path before the /l2th gr:ade and a third have 

chosen a specif ic program before college^. Civil 'Engineering ^students are ^ 

more likely to report earlier choices. Engineering Science students less lj.kely. 

Certainty of choice, as one would expect, increases from the reported initial 

ft 

choice to the present for both engineering, in' general and specific program. 
\Note that the largest percentage increase, in certiainty of program choice 
occurs for Computer Science students, going from 23% to 61% Very Certain. 

33 ' ' ' ' ■ : 
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TABLE 11. Certainty of Choice of Engineering and Program by 
Individual Program ^ 





Civil 
(25) 


Comp. 
Sci. 

(31) 


Other 
EECS - 

(47)- . 


Eng. 
Sci. 

(12) 


'lEOR 
(11) 


Mecl^ 

(49) 




1 

Total 
(186) 


Early 4:hoice 
of Engineering 
. (% Before 12th 
Grade) 


,68 % 


45 % 


46 % 

^ V- 


27 % 


55 % 


41 % 


46 % 


.Early Choice 
of Progranji 
(% Before 
College) 


46 % 


42 % 


36 % 


^17 % 


21 % 


27 % 4 


"^33 % 


'Initial Cer- 
tainty of . 
Engineering 
Choice 
(% Very 
Certain) ' 


36 % 


32 % 


41 % 

4 


9 % 


18 % 


^3 % 

f 


32 % 


Certainty of 
Choice of 
Engineering 

■ ^ Now , . 
; ■ (%. Very 
, . Certain) 


. 60 % 


58 % 


60 % 


46 % 


— — 

36 i 


61 % 


58 % 


y Initial Cer- 
A taihty of 
Program - 
Choice ' 
(% Very 
Certain) 


38 


23 % 


^ 19 % 


. , 25 % 


■ 27 % 


^ 27 % 


24 % 


Certainty 
of Choice 
of Program 
Now 

(% Very 
Certain) 


56 % . 

^- 


, 61 % 
[ ' 


* 

55 % 


50 % 


46 % 


41 % 


52 % 



::7 
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TABLE 12. Coded Responsesliy Program to Request to Describe "THE MOST IMPORTANT 

INFLUI2«CE(S) THAT AFFECTED YOUR DECISION TO ENTER TH^ FIELD OF -ENGINEERING"— 
Percent Choosing Each Response as Either First or Second Influence Mentioned 



t 

Influence 


Civil 
(25). 


Comp • 
' Sci. 
(31) 


Other 

EECS 

(48) 


Eng. 
Sci. 
(12) 


lEOR 
(11) 


Mech. 
(49) 


Total* 
(188) 


Applied Math, 
Science Background, 
Interest 


32 


* 26 


33 


33 


' 54 


51 


39 


General Aptitude 


20 


26 


23 


25 


36 


40 


25 


Anticipated 
Career Benefits 


32 


19 


27 


8 


27 


22 


24 


Persons Such As 
Teachers, Relatives 


26 


33 


17 


-42 


. 27 


16 


22 


Cooputers, Elec- 
tronics Interest 

Interest in Building 
or Designing Things 


16 
12 


32 
6 


23 

V 
I)- 


25 
8 


0 

0. 


0 
14 


15 
11 


Anticipated Social 
Contribution 


12 


7 


4 


17 


9 


10, 


9 


Anticipated Work 
Characteristics 


12 


10 


8 


0 


0 


4 


6 


Other 


4 


0 


S 


8 


9 


8 


6 


Left Request Blank 


4 


10 


4 


8 


0 


10 


6 


Indicated at Least 
Two Influences 


72 


58 


56 


75 


64 


65 


63 



Note: n's in parentheses. 



*Total includes 12 students- in smaller programs. 
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TABLE 13. Six Most Frequent Coded Responses to Question 'VHAT HAS BEEN THE MOST 
IMPORTANT INFLUENCE AFFECTING YOUR CHOICE OF YotjR SPECIFIC J>KOGRAM?" 



RESPONSE 



Experience and/or Interest in 
Computers and/or Electronics 



Characteristics of the Program 
Itself (e.g., its breadth) ^ 



General Aptitude or 
Conducive Environment 



Work. Characteristics (e.g., 
the product, environment, etc.) 



Like Building, Designing 
Things 



Career Benefits (e.g., ^ 
financial opportunities) 



TOTAL % 
CITING 

21% 



16% 



16% 



7% 



7% 



7% 



PROGRAM WITH 
HIGHEST % 

f 

Comp . Science 
Other EECS 



Eng. Science 



lEOR 



Civil 



Mechanical 



Other EECS 




36^ 



28%^ 



18% 



15% 
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j* ^ TABLE U. Reasons for Choosing Specific Program by Program 

(Hgreeing or Strongly Agreeing with "Each Statement) ', ' » 

A 



* 

Statement Appearing 
on (Questionnaire 


Civil 
(25) 


Comp. 
Sci". 

(31) 


Other 

EECS 

(47) 


• Eng. 
Sci. 

, (12) 


lEOR 
(11)' 


Mech. 
(45) 


TOTAL , 
(187) 


9. If I couldn't be in the program I'm in, 
I probably wouldn't 'be^ in engineering at all. ' 






38 


8 


50 


. 18 


34 


*^3. Financial considerations played an impor- 
tant role in my choice of program within 
engineering, 


^0 


61 


ft 

51 


8 , 


27 


45 ■ 


43 


10 One of' the main reasons T chose mv prouram 
















is that it leads to a career where I can help 
















maintain or improve the quality of the environ- 
ment. 






45' 


67 


36 


69 


53 


' 12; One' of the reasons I chose my program is 
touse of the good probability it would lead 
to a job in the Bay Area. 


32 ,1 


58 


53 


33 


46 


1 

33 


42 


11 The^ opoiirtunitv to work with comnuters 
1q sniiiethinf I will be InnHna forvln future 
lobs. 




• 97 


75 


67 


82 * 


73 


77 


1. A major reason for choosing my particular 
oroeram in eneineerlne was mv preference for 
solving challenging technical problems. 


88 


84 


85 


75 


Is 


96 


84 


2. A major reason for choosing ray particular ' 
oroeram in eneineerlne was thp nrobabilitv that 
it will provide opportunities for eventual 
mana|erial leadership. ' 


76 


55- 


53 


' 17 


91 




54 


13. The opportunity to work with other 
















people is a priority for me. 


68 ' 


74 


66 


^83 , 


, 91 


-76 


74 


30. My' family was an important positive 
influence in my choice of specific program. 


52 


32 


32 


33 


20 


35 


33 " 


28. My high school counselor was an impor- 
tant positive influence in my choice of 
specific program. ' ' 


t 


' 7 


4 


0 


0 


0 


3, 


D 1 n ; ' ' ' In 





n's in parentheses. 



These results are open to various interpretations. One reasonable iafer- 
ence, however, is that students* sense of certajLnty regarding their choice of 
program is not necessarily well established initially. Therefore, though 
students express considerable allegiance to their' programs once they have 
progressed through them, it may be a mistake to conclude from this that there 
is no chance of modifying the pattern of program choice at the beginning of 
the undergraduate^xper ience . 

Table. 12 categorizes open-jsnded responses to a request to describe "the 
lasrst important influence(s) -that affected your deQision to enter the field of 
engineering." It must be stressed that a fuller appreciation for the students' 
interpretation of ca»eer choice influences may be gained by examining the 
verbatim responses themselves. It is of interest, however, to see whether 
these responses fall into any discernible and meaningful pattern. A back- 
ground or interest in applied mathematics or science was mentioned by signi- ^• 
ficantly more students (39%) than any other influence. A quarter of the 
students suggested general aptitude as a key influence. Students in Mechanic 
cal Engineering and lEOR were especially likely to mention qach- of these in- 
fluences. Anticipated career benefits, mentioned by 24% overall, were more 
likely to be identified as an influence by Civil Engineering students and 
less likely by Engineer iiig Science students. Personal influence from teachers 
or relatives was, more salient for the latter (recall the high pdf^ntage of 
Engineering Science students who reported that ^ their fathers were engineers,) i 
A third of the Computer Science students also identified a relative or 
teacher as being influential as wall as an interest in computers or electronics 
Not.e the EECS- students (both Cotnputer Science and Other EECS). were somewhat 
less likely to identity multiple .inflaences on the decifeion tp enter the 
field of engineering. It is probably most accurate to^oo^clude that the 
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coded perceived influc^jHTB do reveal some suggestive differences among students.^ 

the various.. programs, though one would not want to treat these^results in 
this form as anything more than suggestive. 

Stuc^ents were also asked to indicate the "mbst important influence 
affecting your choice of your specific program" and coded results are presented 
in Table 13. It is again in5>ortant to emphasize that exMination of the ver- 
batim responses may provide a fuller and more realistic/ sense of stujdent per- 
cc^ptions of this critical issue. Moreover, students^a^e such a range ' 
variety or relatively specific responses that categcpization of these responses 
was problematic. As can^be seen in Table 4^, no simgle category oOf response 



was^ identified b^' more than roughly a fifth of the student s. overall . There are 
some differences'' by program that' might be highlighted, though. For example^, ' * 
students in Computer Science and Other EECS programs are much more 'likely 
than other students t.o indicate that prior experience or \ interest with-, com- 
puters influenced their ch6ice of program — 43X versus only 2 or 3%, It is 
^hardly surprising tliat this difference was found (in fact there would pro- 



bably be some cause for concern were it not), 'but one might .reflect on the 
significance 6f the actual percentages. That is, whether 43% is seen .as high* 
or* low for EECS students is a .matter of interpretation, especially given the 
perhaps less than fully appreciated degree of conjputer applicatipns in other- 
engineering programs (Table 2) . - . 

These results also suggest, again^as one ilnight expect, that Engineering 
Science students identify specific characteri^ics of Berkeley's program as 
influencing their choice. It is interesting that Civil Engineering students, 
were more -likely to point to the anticipated work environment as influencing 

I iir H li' < ' ' « . > I I I : 

^ Table 14 is the first of three tables' that e'xar le the percentage of 
Students agreeing with each of a series of stater .3 about choosing a program 
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or career in engin4.e;:ing/ (The number associated with each statement indi- 
cates the order in vhich the statements actually appeared on pages 5 and 6 of 
the questionnaire • The «fatements a^e re-ordered here to facilitate the 
interpretation of the results.) Questions of how and why such decisions about 
one's program in engineering ar^ made are obviously of central interest in ^ 
trying to understand the undergraduate experience in engineering as well as 
'the feasibility of any modifications in the College's curriculum. Here, as 
elsewhere, it might be recalled, our results suggest that differences by program 
appear much more significant than differences b^ year of entry or timing of 

' ^ ^ ^' ■ - ■ 

program choice. > . ^ , - 

»> , 

' * ■* . 

The first statement in Table 12, "If I couldn't be in the program I'm 

in, I probably wouldn't be in engineeriiyg at all,'%pne might recall, was 
used to define in v part one's pattern of commitmefit to\erigineering. Agree- 
ment or disagreement with a statement this sort, one would assume, provides 
a highly^ useful summary indicator of a student's attitude concerning his or 
her choice of program. The differences among the various programs are 
dramatic and unequivocal: . only one student in Engineering Science agrees 
with the statement qs do roughly' one in <>v^r y fiw nf <-h^ Qt-ti^op^g ;|t^ M^^hani-. 
cal and Civil Engineei^ing^ The figure is higher for Other EECS (38^^^ and TKOR 
(50%) students. But full y 73% of the students in Computer Science suggest 
that their enrol lmer»t in engineering is contingent on being in computer scj.ence> 

Statements reflecting other aspects* of program cfioice do reveal differ- 
ences ai:gong the various programs, though none perb^s as dramatic as for the 
first statement. Financial considerations are reported as more important in 
the choice of. Computer Science and Other EECS than Engineering Science or lEOR, 
for example.' One might note that, regardless of program, students report 

looking Ifor ward to working with computer^ in their employment. Only in the 

\ ■ ^ , ^ • 

case of Engineering Science (67%) is the figure less than 70%. Likewise, with 



the exception of lEOR (55Z)»(from 753; to 96Z. qf the graduating seniors indi- 
cate that possibilities for tecl»4^al problem solving was a major rekson for 
choosing the program they had. In cf'ontrast, lEOR studwfit (91Z) are more likely 
to stress the Importance of working with other people and opportunities for 
eventual managerial leadership as ^a' reason for choosing one's program. A 
third of the students indicated that their families had been an important 
positive influence in their choice of program. The only significant variation 
by program for family influence appears to be tTie higher percentage for Civil 
Engineering seniors (52%) and the slightly lower percentage for lEOR seniors 
(20%). Almost no students identify their high school counselor as an important 
Influence. 

Theise results do suggest rather clear and interesting differences among 
the factors tnat influence a choice or program and the iti?>ortance of that 
choice. Pemaps quite significant, and certainly consistent with other results 
examined thugP'far, is the contrast between Computer Science students and Other 
EECS students demonstrated in the responses to the first statement on the 
table. It would appear that, by and large. Computer Science students are 
more adainant about the importance of being in their program if they are to 
remain in engineering at all. 
Financial Support ■ 

Major sources of financial support for one's undergraduate education are 

displayed in Table-J5. Slightly less tl^n half of the students report earnings 

'I ■ 

or savings and parental or family resources as two important sources. About a 
fourth of the students identify two additional major sources, loans and grants 
or scholarships. About one in ten report the co-op wofk program as a major ^ 
source. Variation in funding sources by program, while not dramatic, does 
appear to be consistent with the results concerning th^^ackground of the 
students. For example. Engineering Science seniors report more reliance on 
parental resources and less on loans and 'earnings. 



TABLE 15. REPORTED SOURCES OF FINANCIAL SUPPORT FOR JUNIOR AND SENIOR YEARS 
BY PROGRAM: X INDICATING ''MAJOR SOURCE" FOR EACH OF SIX SOURCES 



"maj5r 

SOURCE" 


(25) 


Com) . 
4" Sci. 
(31) 


Other 

EECS 

(48) 


Eng. 
Sci. 

(12) 


lEOR 
(11) 


Mech. 

(49) 


Other 
(12) 


Total 
(188)"^ 


Earnings, 
Savings 
f Non— Good ^ 


56% 


61% 


40% 


25% 


36% 


51% 


58% 


48% 


Parents , 
Family ' 
Resources 


56% 


39% 


58% 

>• 




27% 






^ J/o 


Loans 


24% 


26% 


23% 


8% 


. 27^^ 


33% 


33% 


26.% 


Grants, 
Scholarships 


24% 


26% 


129% 


17% 


36% 


10% 


25f 


22% 


Co-op Program 


4% 


10% 


8% 


25% 


27% 


. 10% 


8% 


11% 


Other 

✓ 


4% , 


3% 


6% 


0% 


9% 


14% 
» — 


8% 


7% 



Note: n's in parentheses. 
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TABLE 16. REPORTED AMOUNT OF LOANS FOR EDUCATIONAL PURPOSES OWED UPON GRADUATION 
BY PROGRAM 



AMOUNT OF 

REPORTED 

LOANS 


Civil 
(25) 


Comp . 

Sci. 

(31) 


Other 

EECS 

(48) 


Eng. 
Sci: 
(12) 


lEOR 
(11) 


' Mech. 
(49^)^ ' 


Other 
(12) 


Total 
(188) 


None 


56Z 


58Z 


52% 


67% 


63% 


63% 


42% 


57% ■ 


$1-4,999 


32 


29 


31 


33 ^ 


27 


22 


33 . 


29 


$5,000 or 


12 


13 


16 


0 


9 


14 


25 


14 


more 


- 

















Note: n's in parentheses. 



TABLE 17. PERCENT BY PROGRAM REPORTING HAVING RECEIVED ^FINANCIAL AID THROUGH 
THE BERKELEY FINANCIAL AID OFFICE 



(n) 


Civil 
(25) 


Comp . 

Sci. 

(31) 


Other 

EECS 
(48) 


Eng. 
Sci. 
(12) . 


lEOR 
(11) 


Mech. 
(49) 


Other 
(12) 


Total 
(188) 


Rece ived 

Financial 

Aid 


40% 


48% . 


42% 


25% 


46% 


39% 


67% 


43% 



Note: n's in parentheses. 
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Reported amount of loans and receipt of financial aid are examined in 
Tables 16 and 17. While the majority of students (57%) report that they 
will have no loan debt upon graduation, about thirty percent will have tooderate 
(i,^,, less than $5,000) loans outstanding and an additional one in seven of 
the students will owe $5,00Q or more. Again, Engineering Science students 
are less* likely to have loan obligations. Students in the very small programs 
("Other" in the tables) -are mq^st likely Xo report loans and having received 
financial aid through the Berkeley financial aid office. 

EVALUATION''d?VniE UNDERGRADUATE EXPERIENCE 

Results thus far have examined students'^ reconstruction of their decisions 
to enter engineering and to choose a specific program within engineering. We 
now turn to the students' evaluation of experiences within the College of 
Engineering generally and their program of .choice specifically. Table 18 
presents these results by program, and, as can be seen, the first three state- 
ments are identically worded asseasxaents of satisfaction^ with one's education 
in engineering in general, in one's specific program and with faculty advising 

within engineering. The results here are both impressive and dramatic. Almost 

( 

90% of the graduating seniors in our survey report that they are generally 
satisfied with their education in engineering in general and . spQ^,if ic program . 
In contrast, only half of the seniors report satisfaction with the f acuity 
advising they have received , 

•J 

These ratings of satisfaction are fairly uniform across programs but some 
differences might be noted. The undergraduate experience in Civil Engineering 
appears to be perceived as an^especially satisfactory one: 100% of the Civil 
Engineering students agree with the first two statements, and the percentage 
satisfied with its fi^aculty advising (80%) is significantly higher than that 
for, any other program. At the other end of the scale. Engineering Science 
students report somewhat less satisfaction with all three aspects of their 



TABLE 18. Reported Degree of Satisfaction and Related Oiiicoines of Undergraduate 
Education in Engineering by Prograra 

(!t Agreeing or Strongly Agreeing with Each Statement) 



Statement Appearing . 
on.(|ue8tlonnalre 



20. Overall I an satisfied with iiiy education 
vlthitl the College of Engineering. 100 



Civil Scl. 
(25)' (31) 



Other 
EECS 



Scl. 
(12) 



90. 



81 



75 



lEOR 
(11) 



91 



Mech. 



92 



21. Overall I ai satisfied with the education 
I have received in my specific program. 100 
U. Overall I am satisfied with t;he faculty 
advlBlng I have received in engineering, 



90 



79 



75 



24. ilpon completion of my progr'ai' in engin- 
eering, I will have {ood career prospects. 77 



46 



33 



82 



40 



92 



45 



90 



94 



55 



94 



16. I^ave found that most of my instructors 
in engilneerlng were good teachers. 



92 



87 



60 



75 



36 



69- 



18. My program was quite competitive 
academically. 



100 



100 



19. For me tie level of academic competition 
in my program has been helpful. _ 



76 



61 



74 



25.. The eauipment and facilities for 'Students 
in my propm are g^ od. 



36 



61 



j2_ 

a 

58 



64 



64 



64 



96 



65 



26. Students in ^ program have adequate 
access to the College's equipment and 

facilities. ■ ' . . 72 

17. My program has given me enough opportunity 



, 42 



43 



60 



73 



76 



for Individual research, 



24 



52 



43 



50' 



40 



28 



Note: n's In parentheses. 
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undergraduate experience . Other EECS students may be slightly less likely 
than average to see themselves as satisfied with their education as well. 

Seven out of every eight graduating seniors believe that career pros- 
pects associated with completion of their particular program will be good, 
though again Engineering Science students may not make as favorable a judg- 
ment as students in other programs. The majority of the students report 
that most of their instructor's have been good teachers, though lEOR students 
are a dramatic exception (36%). lEOR students are also the only ones not to 
share the nearly unanimous perception that they have been going through a 
competitive program. Interestingly, three-quarters of the students agree 
that the level>-of competition- has been helpful. Computer Science students 



may be least sure of this. 

Computer Science students also appear sigjciif icantly less likely to judge 



their program's equipment and facilities as gobd, and they share with Other 
I^EECS students the peircQption that student access to it may not be adequate. 
Only one in every three students agrees that their program has given them 
enough opportunity for research with eS/en fi^wer students in Civil and Mechanical 
Engineering reporting this to be tlie caser*^*^ 

Overall, then, the levels of reported satisfaction with one's program 
and with one's undergraduate education in general appear to be quite impressive. 
This is especially the case since students do specify^areas (e.g., advising, 
equipment and facilities, opportunity for individual research) that are more 
problematic . 

Tables 19 and 20 provide tTie seniors' assessments of the program or 
department of both the "best teacher" and the instruct;or from whom "you have 
learned the most" here at Berkeley. Seventy percent of the seniors identify 
as their best teacher an instructor in their own program; the figure for 
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TABLE 19. PROGRAM OR DEPARTMENT OF PERSON IDENTIFIED AS "BEST TEACHER" ONE HAS^ 
HAD AT BERKELEY BY PROGRAM , - . 



PROGRAM OR 
DEPARTMENT 


Civil 
(24) 


Comp « 
Sci. 

(27) 


Other 
EECS 


• Eng. 
Scl. . 


■ lEOR 
(11) 


Mech. 

{.H / ) 


Other 
Viz; 


Total 




92X 




74Z^ 




36% 


75% 


50% 


70% . 


Other Engineering 


8 


0 


4 


46 


9 


17 , 


42 


13 


Physical Sciences 


0. 


4 


11 


55 


18 


6. 


0 


10 


Soc, Sciences/ 
HuTnanities 


0 


11 


9 


0 


36 


2. 


. -o 


7 


Business Admin is-^ 
tration 


0 


0 


' 2 


0 - 


0 


0 


8 


1 


Number Left 
Blank 




• 4 


2 - 


0^ 
1 


0 


2 


0 


10 



Note: n's in parentheses. 

^EECS overall (i.e., either Comp Science or Other EECS). 



TABLE 20 . PROGRAM OR DEPARTMENT OF FACuLTY MEMBER IDENTIFIED AS* ONE "FROM 
WHOM YOU HAVE LEARNED THE MOST" AT BERKELEY BY PROGRAM 
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PROGRAM OR 
DEPARTMENT 


Civil 
(23) 


Comp . 

Sci. 

(26) 


Other 

EECS 

(43) 


Eng. 
Sci. 
(11) 


lEOR 
(11) 


Mech. 
• (44) 


Other 
(12) 


Total 
(170) 


Own Program 


87% 


89%^ 


86%^ 




55%' 


80% 


■50% 


77% 


Other Engineering 


9 


0 . 


5 


46 


9 . 


7 


33 


8 


Physical Sciences 


4 


8 


7 


55 


9 


7 


8 


10 


Social Sciences/ 


0 


4 


2 , , ■ 


0 


18 . 


5 


8 


4 


Humanities 


















Business Admin- 


0 


0 




0 


9 


0 


0 


1 


istration p. 










i 








Number Left 
Blank 


2 


5. 


5 


1 


0 


5 • 


0 


18- 



Note: n's in parentheses 
1 



Any EECS program (i.e., either Comp. Science or Other EECS) 

' 4j 
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instructor from whom learned the most is 77%. It might be noted that lesp than 
half of the lEOR and Engineering Science students have experienced their best 
teacher within engineering per se. These results are consistent with a 
slightly more critical stance toward engineering evidenced by students in 
these programs. A slightly higher proportion of the students in Computer 
Science did not nominate an instructor in either case. 

Students actually identified their best teacher and instructor from whom 
they had learned the most by name. >It would be interesting, therefore, to 
tabulate by hand these nominations. There may be a few outstanding instructors 
who have received several nominations apiece. Because the students in our 
study were graduating seniors, their nominations at the ebd of their under- 
graduate careers might be particularly meaningful. 

SUMMARY EVALUATIONS AND CURRICULUM REVISIONS 

Results for tea. additional items relevant to the undergraduate experience 
and curriculum evaluation are presL:ated in Table^21. Again keep in mind that 
where large percentage differences* occurred they were among the various pro- 
grams. Significant differences were not observed between students enter in 
Berkeley engineering as freshmen and those transferring in later, though o 
exception will be noted. 

The first two statements provide an interesting comparison of aspects 
of certitude concerning a career evolving from one's program.. Note the early 
relative clarity of Civil Engineering in contrast to Engineering Science and 
lEOR. The second and fourth statements, on the other hand, illustrate the 
distinctly specific program commitment of Computer Science students. Box4v 

unanimous expression of career certainty and the dramatically smaller 
percentage indicating an interest in learning about other programs in engin - 
eering again suggest that Computer Science students are quite set on their 
particular career course . With the exception of Computer Science students, 

5 J ■ 



'^ABLE 21, Reported Experiences ahd Recpiroendations Concerning Program and Curriculum 
/ by Program Agreeing or Strongly Agreeing with Each Statement) » 



Statement Appearing 
on Questionnaire 


Civil 
(25) 


Comp, 

Sci. 

(31) 


Other 

EECS 

(^7) 


Eng. 
Sci. 
(12) 


(11) 


Hech. 
(«) 


TOTAL 

(187) : 


4, When I began the engineering program .1 am 
now completing, I had a good idea or what Its 
graduates actually do, 


80 


03 


43 


0 

0 • 




44 


/.I 


7, 1 have a clear idea of the kind of career 
















I am likely to have in engineering, 


76 


100 . 


75 


. 33 


70 


71 


7/1 


8. I can easily Imagine myself in a career 
other than engineering. 


68 


CI 


50, 


92 


73 


53 


OU 


5. I wish I had known more about the various 
















programs in engineering before I chose the one 
I did. 


/o 


11 
a 




5o 


50 


J 




6, I wish I could have taken more courses ih 
















the humanities and social sciencesj 


In 

w 




/ 0 


50 


/J 




jU 


22. It would be a good idea if engineering 
















students began with a two-year comm^a curri- 
culum and then chose their specific programs. 


\60 


29 


1 

48 


67 


73 




57 


23. It would be a good idea if the first 
















year of engineering were ungraded, 


28^ 


•IV 


35 


0 • 


27 


' 27 




15. It is, more important -to have an tfdvisor 

in an O'irtPP fillip Kaq onniioh ^ft)kffl^ VOU PVPD 
ill cllKiiicci iiig wuu uao CIIUU5I1 ' IJV-^^^ cYCii 

]f ha nnfQldp voiir onPp'lQlfvvVPAVhdn tc\ 

have an advisor in your area with little time 
to see you. | 


■ 73 " 


/ 

73 


78 


r 

78 


42 


77 


78 


3l. In almost all fields of engineerW 
engineers need |opd writing skills to get ahead, 


100 


87 


77 


83 


82 


, % 


'89 


32. I, have good writing skills. 


76 


87 • , 


81 


83- ■ ■ 


'■ 51 


If 




- ■' ... 1 

II ■ 1 M 





Note; n's in parentheses, 



. . 37 

about half of the graduatj^ilg^seniors do agree that they wished they had known 
more about other programs before choosing the one they did. 

Directly related to the preference for more familiarity with' other 

« . 

programs is the judgment that a two-year common curriculum would be desirable.' ' 
A majority of all seniors agree this would be a good idea. But Computer Science 
students are much less enthusiastic about this proposal^(29%) , Other EECS stu- 
dents, while more likely to endorse the idea than Computer Science students, " 
are also not as favorably dispo^sed as students in other programs. It is on 
this issue that transfer students do differ from freshmen entrants. Specifi- 
cally, 73% of those students transferring into Berkeley's College of lEngineering 
as a junior or senior^ and also deciding on a specific program as a junior or 
senior endorse the idea of a common curriculum, a figure equal to that of the 
highest programs (lEOR and Mechanical), 

Majority support for a two-year common curruculum contrasts with the 
relative lack of support for. an ungraded first ^ear . On the other hand, tK^re 
is consistently high support across all programs for the notion th'at the time 
an advisor has or doe's not Kave to see you is more critical than whether his 
or her specialty corresponds to yours. These results might be considered in 
conjunction with the relatively lo^^evel of expressed satisfaction with 
faculty advising as currently practiced, o 

Some have expressed a concern that the writing skills of engineering'^ 
graduates are sometSee relatively underdeveloped. Almost 90% of the seniors 
agree that in almost "Jll fields of engineering writing skills are necessary - 
for career advancement. More than 80% of the seniors rate their own writing 
skills as good. One might compare these self-perceptions with the general 
impressions, o'f faculty and the assessments of firms employing Berkeley graduates. 

Table 22 presents a categorization of responses to a request to the students 
to identify the person, office, service or experience outside of formal coursework 



TABLE 22. Coded Responses by Program to Question "OUTSIDE OF YOUK FORMAL COURSE- 
i^' WORK,, WHAT PERSON, OFFICE, SERVICE OR EXPERIENCE WAS/HAS BEEN MOST' 
HELPFUL TO YOU IN COMPLETING YOUR ACADEMIC; PROGRAM?" Mentioning 
Source of Help) / . . - ^ 







- Coinp . 


Other 


Eng. 












Civil 


Sci. 


EECS 


Scl. 


lEOR 


" M'ech. 




TOTAL 


Source of Help 


(25) 


(31) 


(48)' 


(12)' 


(11) : 


(49) 






Myself or Blank,/ 


16 


.39 


33 


17 


- 27 , 


29 




2-8 . 


Work Experience 


32 ' 


13 ^ 


10 


42' , 


.-■ 36 


10^ ' 




19 ^ 


Faculty,, Admin^ 


















istrative Services 


•8 


19 


19 


8 


9 


18 




17 


Family, Fri'fends 


24 


16 


8 


' 8 


18 


23 




16 


Engineering 


















Students 


0 


10 


19 


17 


o_ 


10 




11 


/«> 


















Other 


20 


■:''3 


11 


8 


9 


' 10. 




10 









*Includfes 12 student's in, smaller programs. 



that was or has been most helpful in completing their program. Recall. (Table l8) 
the relative low ratings" for faculty .^advising , While apparently not so low as 
to preclude a general satisfaction with one's undergraduate educat ion , they 
might be the source of some concern. Here explicit mention of faculty advising 
was conspicuous in its absence. In fact, in no program was the percentage of 
students in^n^ioning any kind of faculty, staff, or administrative assistance 
"whatsoever as high as 20%, and in three programs. Civil, Engineering Science 
and lEOR, it was actually lower than 10%.;^ (However, these are the three pro- 
grams where a ' signif icant proportion of students identified their work exper- 
ience as being most helpful.) 

Perhaps the most intriguing i:esults are the responses of students in the 
other three main programs^ A greater percentage of graduating seniors in the 
Computer Science, Other EpCS and Mechanical Engineering programs either left 
this question blank or answered "mysel f . " This is most striking in the cSse 
of Computer Science where 39% of the responses were of this sort. One would 
want to-be cautious in assigning any' particular significance to this failure 

- - . ■ — [ . '> _ . 

to identify any meaningful source of help. For example, it may simply inci- 
date very little experienced need for any assistance rather than any judgment ^ 
concerning the " availability of assistance. Nonetheless, these findings may be 
the basi^ for discussion, and it may be useful to consider the verbatim responses 
to this question. 

Verbatim ^responses to the two other items (Questions,, 13 and 14, page 3 
of .the qliestionnaire) would also be very interesting to read through program 
by. program. T^ese items asked each student to describe those aspects of one's 
program that^were most and least lilted. Because the responses were extremely 
varied, i.e., answers " could not be classified into a relatively few categories, 
no result 'are presented in this analysis. 



Students were also asked for suggestions to in^rove the quality of the 
undergraduate education. Answers were categorized relatively Msily and are 
presented by program in Table 23. Almost equal numbers' of the seniors (about 
30%) offered suggestions for iii^rovement in each of two .broad areas: courses 
and instructors In the first category, less rigid academic requirements and 
tnore 'appropriate allocation of units for particular courses, were most frequently 
mentioned. Students in EECS programs other th^n Computer Science were most 
likely to have suggestibns for course-related improvements* (40%) , Computer 
Science students the least (9%). Suggestions for improvements in the area 
of instructors were made by more than one in every four students in each 
program except Civil. Most f recently mentioned were the need for betjter 
teaching skills and ^re favorable attitudes and greater accessibility of 
individual professors. The lesser perceived need for improvement in the 
instructor area for Civil Engineering seniors is consistent with their high 
rating of satisfaction with their education. 

About a tenth 6f the students singled out advising explicitly ^s the one 
area of suggested improvement. This figure suggests that dissatisfaction with 
advising per se is not more salient generally than issues of particular course 
requirements, teaching ability and access to individual instructors. Nonether- 
less, for 17 students better advising was seen as a priority. Computer Science 
is the only program where a significant number of students expressed the need 
for improved facilities. Again, the verbatim responses, grouped by program, 
might be quite helpful in interpreting the significance of the suggested 
improvements. On a very impressionistic basis, however, it would appear that 
the suggestions d(D not indicate any perception of fundamental inadequacies in 
the undergraduate experience in engineering. 
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TABLE 23. Coded Responses by Program to Qxkestion: '•WHAT SUGGESTIONS DO 
YOU HAVE FOR THE FACULTY AND ADMINISTRATION SO THAT THEY MIGHT 
^ IMPROVE. THE QUALITY OF UNDERGRADUATE EDUtATION?" 



SUGGESTED 


Civil 


Con^P • 


Other" 






Mech • 


Ufcner 


Total 






Scl. 


EECS 


Sci. 












(25) 


' (31) 


(48) 


(12) 


(U) 


(49) 


(12)' 


(188) 


Courses^- 


24% 


9% 


40% 


34% 


21% 


21% 


50% 


30% 


2 

Instructors 


12 . 


26 


27, 


33 


36 


39 


33 


29 


Advising 


12 


10 


6 


17 


9 


10 


0 


9 


Facilities 


0 


23 


4 


0 


b 


2 


0 




Other 


20 


0 


6 


8 


0 


4 


0 


6 


Left Blank 


32 


32 


17 


8 


27 


14 


17_ 


21 •■' 









NQ^te: n's in^parentheses . 



Hlpst frequently mentioned were, academic requirements and units allocated for 
particular courses. 

2 - 
Most frequently mentioned were teaching skills and attitudes and accessibility 
of professors. 

0 



I 
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CONCLUSIONS AND IMPLICATIONS 

Two conclusions may be drawn from the responses of the graduating senioi^s 
in our survey. First, the overall evaluation of their undergraduate experience 
•in engineering appears to be a favorable one. Though there are some areas where 
improvements might be warranted (e.g.. advising), there is a high level of 
geperal satisfaction with engineering. .Second, within a pattern of broad 
general agreement one c^n identify distinct constellations of differences 
among students in certain of the programs. Students in Mechanical Engineering 
and EECS programs other than Computer Science appear to have profiles that do 
not deviate markedly from the overall sample. But' Computer , Science , Engineering 
Science, and lEOR students each have a pattern of responses that is particularly 

interesting.. , 

Recall that part of the concern leading to this survey was the dispropor- 
tionate amount of student interest in EECS. Our results are not encouraging 
if one is looking for clear signs of student disenchantment with this area of 
engineering. (Do keep in^mind, however, that our data do not address directly 
the feasibility of encouraging students away from EECS before they begin the 
program. On the other hand, there is simply not much in our results that 
might be cited to convince beginning students that their experience in EECS 
might be an unsatisfactory one.)^ 

Yet. the survey has uncovered an important pattern of differences 
between the sentiments of students in Computer Science and those in 

V 

the other EECS programs. The perceived, employment prospects and stabil- 
ity of program choice in both instances are high. But there are items 
on which students in Computer Science differ dramatically from the over- 
alL sample, while those in the other EECS programs do not. These items 
include the likelihood of not remaining in engineering if one could not 
be in one's program, career certainty, and anticipated MBA degree. On 



43 

the critical issue of support for the two-year cotnmon curriculum before closing 
a program, only 29% of Computer Science students but 48% of other EECS agree it 
would bf a good idea. This contrasts with two-thirds support by students in the 
remaining programs. ^* ' 

The distinctive profiles of the smaller Engineering Science and lEOK pro- 
grams represent, as might be expected, departures from the mainstream engineering 
programs. Because the numbers, of st^ents in these programs are small, theSe 
results should^ be interpreted with extra caution. For example, the disturbing 
finding that less. than half :.of the original entrants in Engineering Science 
would choose the program again may either be unique to this particular gt^oup 
of individuals and their experiences or .r^flec^ an\ongoing problem of attri- 
tion with this program. ^Not surprisingly. Engineering Science students are 

's ' • ■ - 

oriented toward scientific research, while lEOR .^students appear headed toward 

corporate management and beliexe^ the^liave excellent career prospects. Both 

are critical of the advising they have received, and lEOR students are critical 

^ J 

of tne quality of their teachers in engineering as well. 



It should be emphasized that the observed differences among the programs 
reported here represent dnly the faost straightforward and elementary rendition 
of these data. More sophisticated and pointed analyses of the survey responses 
are possible, especially if ^the results inv^his report prompt specific questions 
or raise additional issues. For example. Appendix C contains a brief analysis 
of a highly specific but suggestive, question, namely, what happens to those 
few students who indicated an original preference for EECS but did not actually 
^enter EECS? (The results suggest that they are nonetheless satisfied with their 
undergraduate experience in engineering.) Other questions could be defined and 
pursued with equal facility. ^ 

One should keep in mind that verbatim responses to several questions are 
also available for analysis. Finally, the limitation of the design of t}\^, survey. 
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^.e., retrospective and sunanary views' of graduating seniors, only means that the 
results should be interpreted with caution. Certain specific conclusions are 
probably warranted, e.g., the relatively less favorable views of advising 

r 

coinpared with one's overall education in e^jgineering or the contrast between 
Computer Science and non-EECS students in their views of the two-year common 
curriculum. But to gain a more complete understanding of how'^and why even these 
relatively unambiguous results occurred might require interviewing or surveying 
students at earlier points in their undergraduate careers. ^ 



If^he limitations of the present data are understood, however, the 



results can and should be u^ed to clarify the terms and directions of further 
inquiry and administrative deliberation. 



\ 
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. APPENDIX A 
THE QUESTIONNAIRE AND OVERALL RESULTS 



Appendix A contains the actual questionnaire as distributed to each par- 
ticipating senior. EAch question displays the percentages (not actual numbers ) 
of responding students who chose each of the possible answers. Students who 
did not respond to a particular question are not included in the number on which 
the percentage is calculated. The questionnaire and percentages follow this page. 

For most questions there were very few students who did not provide an answer. 
In a couple of instances, however, this is not the case, and caution should be 
exercised to avoid a misinterpretation of the results. For ex^^le. Question 31 
asks students to indicate the amount of loans they have received*^ It may appear 
as if 34% of the students surveyed owe loans of $5,000 or more. This is erroneous, 
because the percentages are calculated only for those students answering the 
question. Most students (47%) report no loans (see Question 32) and hence did 
not answer the question. 

A tabulation of open-ended questions is not included here. One may refer tc 
the tables in the body of the report for this information for all except two 4f 
these questions. 
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uoii:<?ge or t,ngineering APPENDIX A uiiice ui jjcuacinL rve^s^iaiuii 

SURVEY OP GRADUATING SENIQRS IN ENGINEERING April 1982 

This is a survey about your undergraduate educational experience in Engineering here at 
Berkeley and the development of your interests ^in th^ field. The information you provide 
will assist the College and- future students. Please answer each question as best you can; 
do not skip items because you are unsure of your answer. We are interested in your percep- 
tions and impressions for each of the areas in the questionnaire. 



Ql. When did you decide on a career in . 

engineering ? 
orae tfime before the 10th grade 

^In the 10th grade 

251ln the llth<%rade 
2J In the 12 1^ g^ade 
33A fter the 12th grade 

V 

Q2. Please circle your response to 
each of the following questions. 



How certai n ... 

Were you in your initial choi'ce of 
Engineering as. a career? . . • • • 



your program within enginee^ring ? 
^^^ Some time tefore your freshman year in collez: 
/^In fres hman year , _ 

In your sophomore year ' 

Some time after your sophomore year ^ 



Uncertain, 
Somewhat Uncertain 



Are you now about your choice of 
Engineering as a career? - • • - 



Were you in your initial choice 
of specialty within Engineering? 

Are you now about your choice of 
specialty within Engineering? • 



Certain — 
Very Certain » 

: SS.. 

■■■■■■ :zi: 
6Z 



(3) d) ' (1) 

37. ..-^V. . .7. 



• 3S. 
..33 



Q3. What do you expect to be your primary activity next year? 
^7 E:rolo>':nent , engineering-related _^MBA program 

J2.E:np lo\Tnent, unrelated to engineering 3 O ther graduate study (specify^ 

Graduate study in engineering 



Q4. 



^ O ther (specify : 
Preferred type of work in the long run (check one) : 



Production engineering (manufacturing) 

Engineering research and development 

Engineering design 

Engineering management: 

Sales (technical marketing) 

Corporate management 

Teaching 

Other (please specify) 



:z6[ ] 
j 

I/M 

Hi 1 
// [ ] 
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Q5. Which, if any, of the following degrees are you likely to earn here or elsewhere 
at some time in the future? 

/fPhP/D.Eng. 3^^^ 3 LL.B./-J.D. (law) 



/(i^KS, M.Eng. 
>3 O ther (Specify: 



) 



S No further degree work 



Q6. Work experience during junior and senior years of college:* (Check All that apply) 

On-campus Off-campus 
// Readership ^Engineering co-op program 

AZOther related to engineering vfj^pPther related to engineering 

2Mon-relatftd to en^eering 32^Non-r elated to engl^ering 

Q7.^T|^ascribe the most important influence(s) that affected your decision to enter the 
field of engineering. ^ ^ ^ , 



Q8. .If you had not gone into engineering, what career (occupation) would you probably have 
chosen? Please check ONE. ^ 

^ /^Medicine (M.D., D.D.S., D.V.Mr) , 
Other health-related area 



/^A dcinist rat ion /management /accounting/ 
business/sales 



^ A rchitecture /urban planning 

V A rts /per forming arts/design/writing/ 
publishing 

^ / 3c or.puter industry . 

i ^Education - college level 

i ^ Education - primary or secondary 
level 

L aw 



/ Scientific research 

/ ^Skilled trade ( technician mechanic , etc.) 
» .^ Social service/ counseling 
* / Other (Specify: 
^^_^Undecided 



Q9, Describe the most important influence(s) that affected your choice of specific program 
within ensineerine. ; , , . 



QIO. Outside of your formal troursework, what person, office, service or experience was/has 
been most helpful to you in , completing your academic program? 



(C 



EKLC 
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Please indicate by checking («/) the program in engineering you "(A) wanted to enter 
^when starting your engineerings program at UCB; (B) actually did enter; (C) are graduating 
in now; (D) would choose^ if you were starting again. Assume you can enter or could, have 
entered any area you wish. 




Civil 

Electrical Engineering 
& Comput^er Science 

Engineering Science 

Industrial Engineering 
& Operations Research 

Manufacturing f 

Materials Science \^ 

Mechanical 

Mineral 

Naval Architecture 
Nuc lear ^ 
Petroleun 
EECS/y.SE 

eecs/::e 

lEOR/N'E 

'X- 

ME/MSE 

ME/NE 

MSE/:CE 

MSE/Chenical 
NE/Cheniical 



\ 



Q12/ If you are jin EECS , indicate which 
option you began in and which you are 
graduating in: 

Began In Graduating In 

Bioelectronics 



Computer Scienc e 
Electronics 
General 
'Systems 



S' 


3 












ti- 


s: 


ll 


a "2" 


in CO luans 



D to indicate your second Qhoice of progran when 
you entered and now. 



Q13. Describe the aspect(s) you have liked rr.ost about your program in engineering. 



Ql-^. Describe the aspect (s) you have liked least > 



(co:;t:ni:ed) 



66 
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Q15. Please name the one faculty member who was the best teacher you had at Berkeley. 
Name: \ D epartment;- \ _^ ^ ' 

Q16 Name the one faculty member from whom you Igarned the most during your studies at 
Berkeley. (This~may or may not be the faculty member who was T: he best teacher.) 



Department : 



Name : " 

Q17. Rate the distinctive characteristics of each area of engineering. If an area . requires • 
a special amount of one of the listed skills and abilities, or if,pne of the employment . at tri- 
butes is particularly true for it. put a check in the appropriate space. Check as many as 
apply We are interested in your impressions of all areas of engineering. For example, it 
you leave a space blank it will mean you believe an area of engineering does not require a 
special amount of that skill cr ability. 




E>r?LOV:':ENT ATTRIBUTES 



Good ^ininial 
etnployrriene ^ 
prqsnecrs 




Eh 


IZ 


Z6 


32 




57 


li 








Good long-cerr:! 
erno loyTnenc 
prospects 


V? 




19 


51 


13 




6Z 


Zl 






' i 


High initial 
saj.aries 






n 


IZ 


11 






Id" 




■r 












5Z 


V2 




SZ 


I? 


3i\ 


53 




-?[a Did career 
. advancer.ent: 






. 10'- 


zo 






Zl 


s 


' 3. 


IS 


\3o 


Good long-tern ' 
advancement 


HO 


\sz 


17 


Z^ 


5Z 


17 


Hi 




13. 


I? 




V a r i e 1- y 
of work 


HO 


51 


1 oo 


27 




21 


S3 


\iz 


11 


.7 






1 


11 


o 

^ J ■ 


12 


\36 




■7 7 
IJ 


\J1 \2f 
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o 
< 


Column tf 


Attachnenc 3 ' . > . • 

• . " ."' V ^ ^ • \ Disat;r«e scron;! 
Q18, Indicacc how scrongly you agree 0 r ^ , > ' <! . Disagree sor.ewlun:— , 

Q'i S n r ' wi Ch pr^rH nF tHp Foil nu i n 0 c r 0 ^ rtft^ ^ • " a ^ _ » 

wioat,i.c<- WJ.L11 eucn 01 luu 1 u iiuwxii jj^ 5LGtemcncs_. , , ' Acrec soncvhac— — n 

■■ ^ ^ ■ ■ . - ' Agre,e scron;^lv — , | 


4 

■ ■•0 " 

■ k 


' 1 


41 


A major reason for -choosing ^my parcicular program in engineering was'ny 
•preference for .solving chall(^ng.ing technical problems. ' 












42 


A major Ireason for .choosing ^my por>cicular program in engineering was che > 
piOiJ-iuxiXLy cr.ac. 11 will proviGo opporCunitics for evencuol managerial 
leadership. ' ' ^ • - / 
n * 




33 


2? 






43 


financial consideracions played an iraportanc role in x^y' Choice of program 

wichin engineering. • 
■""^ — . - . ■ ^ — ■ » ■ * 


u 




■ -50 


Z\ 


4 


44 


When I began^che 'engineering program I am nek; conplecing, I had a geod idea 
of vhac ics graduaces accually do. . • ' \ 


/? 




51 


/?■ 


5 


.45 


I wish I had known more abouc che various programs in engineering Vjefore I • 
'chose che one I did. 


22 


ZH 


3^ 


2.' 


6 


46" 


I vish-'I could have caken more courses in che humaYiicies and social sciences/ 


-00 


XT 




7 


47 


L have a clear idea of che kind of career I am likely co have in en-ineeri/^ 


30 


vv 


/% 








I can easily ina?.inc myself in n care(^r ocher chan engineering. 


53 


27 


21 




9 




If cciildn'c be in the program I'm in'. I probably vouldr/t he in en-ince-ir.- 


11 








iO 


SOjOne^o' the r.-asons I chose my prog;r:im is ' chn\ it leads cc a career vi:o:v I c-ii ^ 
j,_hG^p "viinrinir: or ir.nrovG the qunliry of cho envi r'bnnen t . 


25- 








11 


5'ijTue cpp.;riuni:y :o work :.;i:h ccrpuzers is sc"cthing ,1 vill-oc Icoking 'fc r ' m 
' f "J 1 'J r c nb s . ' 


Hl 


36 


IS 






13* 


52^0:^G — - /-^^--t'^: I cHbse mv pro-vn;:! is becnu:^£^ of the good p r ol^ch 1 1 i : v 1^ 
1 vcv.ld^ ]onc . r. jnj in Che Bay Area. 


/o 








53 1 1 he cnp;)rci:nicy to ^;or!: vilh ochj3r people is a prioi'icy ^or . 


35 


31 






I A 


54;-overn:l i zr^, snCisf^ied vith the fncwlcy advisit^g I have received in enr:; -ee r i . 


10 


39 




2f: 


1 ^ 


55 


it IS :^::rc i::ipnrLnnr to have'an adviser in cn^;ineering wIid hfv3 enough cir;e fnr 
you cvei^^if he is nuCnide your sneciaky area Ch.-n Co hnv.e ;ih i:dv^i,sor in y(^i:r 
area wiLh. lit Lie t ir.j to see vou. ' C7 ^ . \ 

■ ii i. 


^7 


51 






16 1 

ID , 


i 

56 J 


i .ounv. Liio: -r.osc of my incCruccors in engineering were good |:ec;ch.ers. /' ' 


20 


SI 




C 


17! 57 ^■■>* r>r-T.T-;;-: ''i^.-.s ;;ivc-;\ r^c enough _oppo r C un i C %* for individu.*?*! resn:;rch. 


tc\ 


3! 


^ . 1 
7/ 1 




13 1 53 p ro.^.:*.-!--. v, ; fuiiLf co:npctiLivc acadcnicnlly. . ^j£i^ 
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21 I 6:;"-'- — ^ ' — ^^^i^ficd wic!^ Lhe edLicnr^ion" I h::v:^ 'rcr-c ivcd m ;:iv ■;<puc . f : i>r. 4^.^! 




— ^ i 


22 1 62!'^ e*^-'^'-" ^ - 7,ond idcji if cngiTiijcring sCudor.:.^; bojMO wii'n .1 rv--yLM:- co;::-..^-. 






-.^ 1 6^j:: v;c::::: -re a enod idea if :hc fir^: vcar of c:- i-^c.-ii^*- v.-r.- n;^ - 


// I 


1 0 


\ ^- 


' ^ = " -^'^'^ 0: prt^-rjin in on ^i::cor , I Imv.- -.v>J r^r.-^- - -.-.-c l . 
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.p //QlS (continued) » 



52 

Disagree stronsl'*^ 
Disagree somewh«an — , 
Agree somewhat— —» 
; Agree strongly—, I I i 

.©d)d€ 



27 


67 


engineering. 


z 


10 


21 


/ 


28 


68 


My high school. counselor was an important positive 4^nfiuencc in my choice 
of spccifit: program wittiin engineering, ^- / 


/ 


1 


If 




29^ 


69 


My family was an important positive influence in niy choosing engineering. 


2S 


2H 






30 


70 


My farnily wa,s ao important positive influence in ir.y choice of specific program. 




17 


50 




31 


7^ 


In aJn{)sc all fields of engineering, engineers necc ^good writing skills to ^ 
get al'ie jd . ^ . • 






J 


4 


32 


72 

> 


I have good writing skills. 




SO 


15 


'■X 



Ql9. What suggeSDions do' you have for the faculty "and adminis-tration in the College of 
Engineering so that , they might improve the quality of undergraduate education? Please feel 
free t<3 offer any comments or observations you have. " 



Q2p.' School or college 
of Engineering: 

High school * 

_^Other^College at Borkeley 
-1 — / 

^3 Y Corr.munity College ./: 
Other UC campus ' ^ 

Q21. y^U.S . citizen _Tj^^^^i>^ student 

■ ^ Imnii grant or refugee 

Q23. How do you describe yourself? 



attended . just pr.or to starting engineering at;. Berkeley College 



^ California State College /University 
^2.Private college/University 
- Other (specify ^ ) 



Q22» Were you born In the United States? 

■7/ yes . 29 V J<5fe '> *>vi5^.'.^ 



o Amer 



:^Black/Afi 

Chicano /Mexican Amer 

^3 Chinese/Chinese Amer 
/_East Indian/Pakistani 
Filipino /Filipino 



_;^Japanese/ Japanese Amer 
Korean 



L atino /Other Spanish Amer 

^Native Amer/Araer Indian 

Polynesian 

_2.T-hai/0ther S-Ei Asian 

W hite/ Caucasian 
/ Other (specify: • 



Q24. ^5^Male /S Female 



(CONTINUED) 



EKLC 



6 J 



.£^325. How old will you be on, Dec. 31 of this year?' Q26. Marital status: 

2^20 or younger 2 4-26 ^j^Single, never married ' 

y 21 S 27-29 3 Engaged , . planning to be married 

Y^22 3 30 or older 7 Married • ^^^^^^^^ 

^23 . . ^ ■ . ^Living together 

— — — - . ■ 1 Separated, widowed or divorced 

Q27. Do you have' children? . . ^ 

^yes' (how many ) > no .* , . ' 

Q28. What is the highes t ■ level of education attained by each of your parents? 



Less than high^ school 
High school • 

Associate degree/Technical school 
Some college ' / 
Bachelor ' s^^egree 
Maste'f's degree 

Professional degree (MBA, >ID, JD, etc.) 
Ph.D. , Ed.D.. 



Mother 


Father 




7 


20 




9 3 




// 










2. 


11 





"Q29, Do any of your family members have a degree in engineering? 
y e s , father - J^ yes , mother ^0 yes ^ ^other relative (s) 

Q30. How did you finance your junior^ and senior years in college? Indicate (with 3' check) 
the degree to which you relied on each source: ^ 

Not a So.urce Minor source " Major source 

Parental an^ family/ resources ^ 

Co-op program earnings ^ V ^ // 

Earnings &/or savings, excluding Co-op ^ / 3 / j 

Loan(s) ^ Z / Z 

Grants, scholarships I ^ 

Other source(s) (specify: ) . ^ / /_ ^ 

Q3i . If you hav^ received' loans for educational purposes during your undergraduate years, 
whac is the total dollar amount you will owe upon graduation? 

/9 $1-999 $5,000-6,^99 ' . 

yy $1,000-2,999 / / $7,000-8,999 

2.1 $3,000-A ,999 y $9,000 or greater ^ 

032, Did you ever receive any form of financial aid through the Berkeley Financial Aid 

Office? >y,?yes J^no 

Q33. ".wiat is your CPA in your program? 

Q3A, UTiat^ is your overall CPA in engineering; at Berkeley? 

(CONTINUED) 



. ■ . - /. 

Q35. Your ^lass leve^whetv you entered engineering at Berkeley? ^^freshman /2sop£omore 
J^S junior J^senior 
Q36. Number of, quarters at Berkeley, through this spring? ^ ^ 



Thank you very much for ycjur help. Please fold your questionnaire 

and put it in the envelope provided. We would very much appreciate ^ 

receiving your completed questionnaire by FRIDAY, APRIL 23rd . You 

may leave it in the Dean's Office or>ut it in the campus mail. If 

neither is convenient, you may use l). S. mail — fi'o postage is tequj^red. 



THANK YOU! 



V 

~1 
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TWO ALTERNATIVE MODES OF DATA ANALYSIS 

As was noted in the beginning of this report, the program in which one * ^; 
is graduating appeared to be a major basis for significant differences among • 
the engiiieering seniors on*'a number of questions of interest. Two other 
methods of classifying students did not. Results in terms of these methods 
of classification have not been presented. 

However, interest in one of these, point of entry into Berkeley's 

College of Engineering, has been expressed. Therefore, some of the details 

of this procedure and associated results are presented here. Point of entry 

and its possible significance were examined as follows: 

.Class level when entered engineering at Berkeley (Question 35) 
was compared with time of decision on a career associated with a 
specific program in engineering (Question 1) . The distribution of 
students on these two variables were used to establish four groups 
of roughly equal size. Forty-six students entered as freshmen and 
reported having decided on a program-related career before or during 
their freshman year (Group A). On the other hand, 51 students also 
reported a program-related career decision before or during their 
freshman year but entered Berkeley's engineering after their freshman 
year (Group C). Students who reported making their program-associated 
career decision after their freshman year were divided into two troups: 
36 students who had entered Berkeley engineering as freshmen or sopho- 
mores (Group B) and 52 students who entered as juniors or seniors 
X^^up I>) . 

Thit^, a sharp contrast exists between the studefl>ts^^_9^ Group A ' 
and Group D. In the first instance students both/ entered engineering 
at Berk*eley.as freshmen and reported a career decision by their fresh- 
man year, whereas in the other instance students entered ^as^uniors 
or seniors and reported not having made the carefer decision by the 
l^end of their freshman year. Groups B and C also provide an interesting 
contrast, i.e.^ between those who report a prog^ram-associated career 
decision af t^r .. entering Berkeley (Group B) and those who report making 
the decision before entering (Group C) . More general comparisons can 
be made between early and late entrants (Groups A and B versus Groups 
C and D) and between early and late decision making (Groups A and C 
versus Groups B and D) . Therefore, if either or both time of entry 
and decision on a specific career have a ma'jor effect on reported under- 
graduate experience it should be readily discernible. 



/ 



As indicated, neither point of entry and timing of decision on a 



program-specific career had a major discernible effect on reported under^ 
graduate experience. Certainly no differences approaching the magnitude 
of 'those associated with the progtam in which one is graduating were ob- 
served. Table Bl displays the insults across the four groups for 31 state-' 
ments, and the reader can verif^^the general pattern of "no differences." 

It might be useful to keep in mind, however, that these results only 
indicate the experiences of seniors who are in tfie process of successfully 
completing their respective programs. They do not tell us directly, for 
example , !wh^ther the freshman entrants come in with the same attitudes as 
the' junior transfer students but only that,' for this particular graduating 
class, freshmen and junior entry graduates go out with similarly expressed 
attitudes. v"?"^ 

The other method of classifying students that did not yiela ^es-lts 
as meaningful as those associated with specific programs was based on the 
students reported career commitment to engineering.* As with the ^^IBing 
of entry, and career decision classification above , four distinct groups 



were defined as follows: 

Three items were used to def^i^ the groups.. First, responses to 
two statements ("I can easily imagine myself in a career other than 
engineering," Statement 7, page 5 'and "If I couldn't be in the pro- 
gram I'm in, I probably wouldn't be in engineering at all," Statement 
8, page 5) were compared. A third of the students agreed or strongly 
agreed with the second statement — their commitiyent to engineering was 
designated as Specific Program . On the other hand almost 30% of the 
students disagreed or strongly disagreed with both statements. These 
students were designated as committed to Engineering in General . Al- 
most half of the seniors disagreed with the statement a}?out being in 
a particular program but agreed or strongly agreed tha? theyt could 
easily imagine being in a career other than^ engineer jLng . Tht^F--^ stu- 
dents were divided into two groups on the basis of the ..li. item, 
namely- the indication of probable career had one not entered engineering 
(Question 8, page 2 of the questionnaire) . Students who indicated a 
career choice in business administration, law, medicine and other tra- 
ditionally high status professions were designated as pre-prof ess ional 
in orientation, while those who chose research, computers, skilled 
trades and miscellaneous were designated as pre-research/technical . 



APPENDIX B 



4. 



TABLE Bl. Attitudes of Students According to Year of Entry and Decision of Specific Program 
Within Engineering {I Agreeing or Strongly Agreeing with Each Statement) 



,C - Decided First (Entered. Sophomore or later, decided on program before entry.) • ^ 
D - Both Later (Entered as; Junior or Senior, decided on program after Freshman year.)' 



A - Both Early (Entered as Freshman, decided on program by end of Freshman' year.) 
B - Entered First (Entered as Freshman or Sophomore, decided on program after entry;) 





A. 


B. 


C. 


1 D. 


TOTAL 


Statement Appearing on Questionnaire 

\ ' 


Both 

Early 

(46) 


Entered 

• 1st 
(36) 


Decided 
Ist^ 
(51)' ^ 


Both 

Later 

(52) 


(185) 






1. A major reason for choosing my particular program in engineering' 
was my preference for solving challenging technical problems, 


84 


83 


88 


82 . 


84 


2. A'major reason for choosing my particular program in engineering 
was the pro^blUty that it will prov[ide opportunities for eventual 
managerial leadership, } 






i 

^ 49 


48 


53 


3. Financial considei liens played an important role in my choice 
of program within engineering. 


37 


4/ 


47 


■ 34 ' 


43 


4, When I began the engineering program I am now completing, I had a 
good idea of what its graduates actually do. 


44 


48 


57 


^7 " 


45 


5. I wish. I had known more. about the various programs In engineering 
before I choSe the one I did. 


52 


47 , 


37 J 


' 48 


■ 46 


6.' I wlsh I could have taken more courses in the humanities and 
social sciences. 


54^ 


44 


45 


50 


48' 


7. I have a clear idea of the kind of career I am likely to have 
in engineering., .:" 


71 


75 




73 ' 


74 


8. I can easily imagine myself in a career other than engineering. 


46 


61 


* 72 


55 


59 


9. If I couldn't be in the program I'nv in, I probably wouldn't be 
in engineering at all. , * 


27 


25 


44 


1 

' 36 


33 


10. One of the main reason^ I chose my program is that it leads to a 










I 

53 


career where I can help maintain or improve the quality ofthe 
environment. 


51 


63 


56 • 


' 44' 



ERIC 
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TABLE Bl, continued 










• 


Statement Appearing on Questionnaire 


A. ■ 




C. 


'd. 


TOTAL 


11. The opportunity to wrk with computers is something I will be 
lookinc for -in future jobs. \ 


'74 


77 


76 


83 


77 


12, One of the reasons I chose tny program is because df the good 
probability It vouW lead to a job in the Bay Area. \ 


43 


' 42 


.45 


40 


43 


13. The opportunity to work with other people Is a priority 
for me. , 1 


76 


89 ' 


70 


69 


75 


U. Overall I am satisfied with the faculty advising I have received 
in, engineering. 


48 ' 


58 


51 


44 


50 


15. It is more Important to have an advisor in. engineering who has 
enough time for you even If he is outside your specialty area than to 
have an advisor in your area with little time to see you. 


T 

78 


> 


80 


74 


78 


16. I found that most of my Instructors In engineering were good 
teachers. 


74 


72 


79 


69 


71 


17. My program has given me enough opportunity for individual research. 


39 


29 


39 


40 


37 


18. My program was quite competitive academically. 


95 


94 


96 


94 


95 


19. For me the level of academic competition in my program has been helpful, 70 ' 


78 


77 


81 


76, 


20. Overall I am satisfied with ray education within the College of 
Engineering. ' 


9 


94 


86 


89 


89 


21. Overall I am satisfied with the education I have received in my 
specific program^ , 


89 


92 


90 


*81 


88 


22, It would be a\^ood idea if engineering students began with a two- 
year cbramon currlcinum and then those their specific programs, 


48 


i 

61 


48 


73 


57 


23. It would be a good Idea if the. first year of engineering were ungraded. 


33 


26 


20 


23 


25 


24. Upon c6mpletion of my program in engineering, I will have good career 
prospects. " 


83 


92 ■ 


~-\ 

84 


90 


88 


25. The equipment and facilities for students in my program are good. 


56 


69 


63 


60 


61 


26. Students in ly program have adequate access to the College's equipment' 
and facilities. 


58 




54 


59 


59 


27. My high 'school counselor-was an important positive influence in my 
choosing engineering. » - 


9 


8 


15 


14 


12 


28. Hy high school counselor was an important positive influence in my 
choice' of specific program. 


/ 


3 ' 


2 


2 


3 


29. My family was ^an important positive influence in ray choosing i 
engineering. 


54 


64 


52 


■ 63 


■58' 


30. My family was an important poAtive influence in ray choice of specific 
program. 


39 


31 


32 


27 


32 


31. In^alraost all fields of engineering, engineers need good writing 
skills to get ahead. ^ 


91 


89 


80 


94 


88 


32. I have good writing' skills. 


76 


86 


76 


85 


81 


: i . ■ ' ■ \ . 
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Of particular interest Vas the extent to which those students com- 
mitted to^ a specific program may. differ in their evaluation of the 
undergraduate experience from those with an expressed commitment to 
engineering in general. Possible differences among all four groups 
were examined . 

Though classification according to expressed commitment to engineering 
as a career^,^^a5— an intriguing procedures, it did not, as indicated, yield 
results ^meaningful as straightforward program differences. 

, The relationships between timing of entry and program decision and 
both program at graduation and basis for commitment' to engineering are pre- ^ 
sented in Tables B2 and B3. These results are largely non-^consequent ial . 
its be b -y,. . f*^-"^ vr- tudc- of tl -" rel.^t ionship- between program and timing 
of entry and program related career decision ^s v.. vie^i;, ou ^ tation 

by program is evident^ 

The relationship between timing of entry and career tiecision and basis 
for commitment to engineering is even less striking. Quite unsurprisingly, 
we do find that those reporting a decision on a' program-specif ic career before 
entering engineering at Berkeley are less likely to express a commitment to 
engineering in general, while those who entered before a career de'cision are 
less ^likely to express a specific, program basis for commitment. 

There is a more pronounced relationship between program at graduation . 
and basis for commitment to engineering (Table B4). Because we have already 
noted the relationship between program and alterna^^^^^^eer choice (Table 7, 
page 17) and beJween "program and the statement couldn't be in the pro- 

gram I'm in, I probably wouldn't, be in engineering at all" (Table 14, page 24), 
this is net unexpected. The .composite basis for coinmitment variable does 
sharpen some of^^eTie contrasts among the programs, .however. For example, 64% 
of the Computer bci^Tv^e students indicate that they would not be in engineering 
at all if they were not in the CS program and an additional 20% reported that 
t^y were.ift engineering regardless of program and could not easily imagine 
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TABLE B'' Timing of Entry fo College of Engineering and Program Decision by 
" Program in Which Student is Graduating (% within each program 
indicating each ^^ntry type) . \ ' 









Program at 


Graduat ion 








Timing of Entry 




Comp • 


Other 


Eng. 








and -Program 
Decision 


Civil 
(25) 


Sci. 

(30) 


EECS 
(41) 


Sci. 

(12) 


lEOR 
(11) 


Mech. 

(48)' 


TOTAL 
(L23) 


Both Early 


28% 


- 27% 


26 % 


17 % 


27 % 


23 % 


25 % 


Entered 1st 


12 


10 


24 


8 


18 


29 


20 


mt0'"^ ins--:- 


' 40 

i 


30 


28 ° 


42 


27 


18 


28 


Both Later 


1 


33 




33 


27 




27 



Note: n*s in parentheses, 



TABLE • B3. Pattern of Concnitment to Engineering by Timing of Entry to College 
of Engineering and Program Decision 1% within each entry type 
indicating' each commitment pattern) ^ 



- 


^ 

Timing 


4 ■ — ■ 

of Entrv and Proeram Decision 




Basis for 

CoTnnitment 

to Engineering 


A. 

Both 
Early^ 

' (44) 


B. 

Entered 
1st 

(34) 


C. 

Decided 
1st 
(49) 


D. 

Both 
Later 
(52) 


TOTAL 
(179)- 


Engineering 
in General 


' 39% 


32% 


18% - 


31% 


30% 


Pre-Pro f ess ional 


18 


18 


14 


15 


16 


Pre-Re search 


16 


29 


25 


19 


22 


Specific Program 


27 


16 


43 


35 


32 



Note: r/s in parentheses • 



TABLE B4. Pattern of CoTm&itment to ' Engineering by Program in Which Student 
is Graduating (% within each program indicating each ^commitment 
pattern) 



am at Graduation 



Basis for " 

Commitment 

to Engineering 


Civil 
' (26) 


Comp . 
Sci. 
(29) 


Other 
' EECS 
(44)' 

— S 


Eng. 
Sci. 

(11) 


lEOR 
(10) 


Engineering ^ 
in General 


i 

24% 


20% 




9%. 


. 20% 


2 

Pre-Professional 


27 


7 


9 


18 


30 


?re-Research ^ 


27 


' 7 


16 


64 


0 


4 

Specific Program 


2>\ 


64 


36 


9 


50 



i 

Mech. 
(49) 



39% 
16 
29 
16 



TOTAL 

dsn 



, 29% 
16 ^ 
22 
33 



Note: n's— in parentheses. 

1 * ' 

Students who disagreed with both statements Vj can easily imagine myself 

in a career other than engineering " and "If I couldn't be in the program 
I'm in," I probably wouldn't be in engineering at all." 

Students w^ho agreed with j^ist the first statement and indicated an alterna- 
tive career in business administration, law, medicine or other high status'^ 
profession. ^ v 

Students who agreed wifh justVhe first statement and indicated an alterna- 
tive career in scientific research, technical or computer area, skilled 
trades, etc. 



Students who agreed with second statement. 




another career. In contrast, Engineering Science students are unlikely to 
irtTHcate either a program specific commitment to engineering (9%) or the 
engineering in general commitment (9%) as most; (64%) report a pre-research 
orientation to engineering. Mechanical stu'dents (39%) and those in Other ^ 
EECS (38%) are somewhat more likely than average to express an unqualified 
co.mmitment to engineering, while a half of lEOR students express the specific 
program commitment. Graduating seniors in Civil Engineering are disp&rsed 
fairly widely across all four commitment patterns, though more (27%) a^e 



T 



'*pre-professional'* than average, ' , V 



APP^IX C ; ^ . ^3 

A TEST CASE OF COMMITMENT TO EECS 

The high degxee of commitment to EECS demonstrated by EECS graduates suggests 
that it would not be easy to redistribute students away from EECS. However, our 
results confound two effects: first choosing to enter EECS and then the actual 
experience of going through the, EECS program. We do not know, therefore, what 
would happen- to students who were originally conmitted to EECS were they to 
actually switch (or be, switched) to a non*EECS program. ' 

We do have data, however, for a very small. group of students (seve^'who 
ported that they did in fact want to be in EECS, originally but w}-.p are graduat- 
ing in another program. Of th^ seven, only two report that EECS would' be their 
first choice if they could choose their program now. We also have data fof 
f if teen students who, through graduating in another program, indicated that. 
EECS was their second choice upon entry. , Of these fifteen, only one indicated 
that EECS would now be 'the f irsrt choxc^. 

The^reported e:<periences of the seven students who ex-pressed an original 
preference 'for EECS but did not graduate in -it may be suggestive. Though only- 
two of the Seven (contrasted with an overall sur-^ey- figure of 74%) agreed that 

ci_ar .dea o. the kx..c o. career they were likely to have, all seven 
(higher than, the overall survey figure of SS%) thought they had. good career 
prospects.- For both education in -Engineer ir.g and in one's specif ic' program, ^ 
Six of seven students ex-pressed satisr act icn-a proportion close' to the overall 
survey figure in both cases. Five of the se-.en agreed' that a two-year cotnion 
curriculum -.ould be de*irable-a proporticn sor.evhat higher than the overall ' 
figure . • ■ • 



Despite evidence cf considerable stability and co~itr^ent vithir EECS 
■tnerefore, the very fragmentary evidence ve have does net suggest-cire conse- 
quences fcr those students -.T.c were criginallv cc~itted to EECS but ended u:= 
out sice ■ the j~czra~.. ' 
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